
GIANT SKY 

FREIGHTERS 

Hydrogen Wfll Power 
Planes Over 16,000 Miles Without 
Refueling 






BUILD YOUR OWN 
ELECTRIC GUITAR 

Challenge Your 
Woodworking Skills 

FUTURE PICKUPS 
GO RADICAL 

Next-Generation 
Trucks Will Be Wild 

CRANK UP YOUR 
AUTOSOUND SYSTEM 

Add-Ons To Get 
Big, Full Sound 



Why Do Ford Trucks 
ForSomeVerylechnical 




Advanced engine technology: Newly developed 4 ML multi port 
electronic fuel-injected V-6" governed frv Fords advanced EEC -IV 
engine control computer 



A Ford exclusive: Electronic pushbutton four-wheel drive system. 
Shift on-lhe-fly fromZWD to 4WD-High and back at the touch 
of a button at any' speed , Standard on Ranger 4x4$. 



Cofftptder-controUed ant\-bck rear brakes jar more 
controlled braking. Functions full-time in the2WD 
Rangtr and liken the 4WD model is in 2-wheal drive. 



Budde up— LoKclher wc can savt ]ivcs r Optional light bar ahtjrni mA For occupant safely. 



*1990 Model Year Manufacturers' Reported Retail Deliveries by division vs, 1989- 
* *Hasrd on an average of conujirkor-iepc^ed prtifcfcrms in $ scries of surveys of all *81^89 models designed and built in North America. 





Keep Widening The Gap? 

Reasons. 



The sales gap is growing.* 

That’s a good indication that our 




Ford Trucks. 

The Best Never Rest. 



tlie kinds of advances we've made with 
Ford Ranger. It already has a technically 
advanced 4.UL engine and an exclusive 
pushbutton four-wheel drive system, 
but were going to keep working to make 
Ranger better. The same goes for 
every truck we make. 

Because were determined to make 
the best -built?* best-selling American 
trucks better and better. And watch 
the sales gap grow wider and wider. 



FotdRanger. 

America's amt popular 
compact truck. 



technical expertise is paying off. 

But staying ahead of the competition 
means staying ahead of the times. 

St) were going to continue to make 



Another industry 
tXfluiw;2WD 
Twin t-Biam ami 
4WD 7km Trac- 
tion Ham front 
suspension sys- 
tems with nitro- 
gen gas sharks far 
a smooth, con- 
trolled ride. 



THE BEST-BUILT, BEST-SELLING AMERICAN TRUCKS 
ARE pi MIT FORD TOUGH 




ANGLER USES 
HIS IQ ID FIND 
GOLD AT THE! 

END OFlH 
THE RAINBOW 



You won't Jet the big ones get away if you 
use your IQ^the super slim IQ Zoom 7UO. 

This incredibly compact camem offers a 
full range of automatic returns that am simple 
to operate. So you can reel in all the photos 
you want with just the push of a button. 

The power zoom lens, lirst introduced by TV titax, lets you choose any 
focal length between 35mm and 7(lmm. And t he macro set I Log lets you 
hook even the tiniest guppy. 

The IQ Zoom 701) Iras many other special features that make picture 
taking fun. and easy. Built-in auto- Hash, backlight compensation, daylight 
sync and slow shuih'r-spm! sync assure beautifully exposed photos from 

sunrise to sunset. 

This user-friendly camera even 
hassueh unconventional creative 
features as a multi-exposure 
mode, and the seif- timer lets you 
catch yourself with your catch, 
twice, with only one setting. 

When you use your IQ you'd fail for 
picture-taking Inxtk, line and sinker. And 
that's no fish story J 



PENTAX 

IQZoomim 

S IMD^ENDOCCOFIP 












Slut r shlttifr sjjm- 



Anchttr j/uti.r shfH wilh fams tndt 
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AUTOMOBILES 

24 Comparison Test; 6 All- Wheel- Drive Vans 

If you Irke minivans, you'll love these. 

33 Future Rich ops 

Automakers take a fresh new look at that 
little old truck. 

SI Im po rts Mercury's all-new Capri combines 
sports car fun with real car practicality. 

8 2 Car Clink Answers to your questions. 
ffl6 Drive Repo rt Acura's NSX joins the world's 

sports car elite 

109 Saturday Mechanic 

Repairing plastic body panels. 

117 Detroit Spy Report Cadillac changes its 
style for 1992. 



13 Tech Up d ate YF22A and YF23A Advanced 
Tactical Fighter concepts revealed; The faster 
next-generation Concorde; Astronomers hassle 
with Hubble; A military landing craft that hits 
shore underwater; and more. 

21 The H yd rogen A ge 

With a limitless supply and an environment-safe 
record, hydrogen could be the fuel of our future. 

66 Science Tracking down E.T. 



HOME/1HOP 

43 Home And Shop Journal 

Custom-build your own electric guitar. PLUS: Fast 
refreshing techniques, maintaining an asphalt 
driveway, removing wallpaper and much more. 
S8_ Applian ce C link Mo re answers to questions. 

64 Homed whiers Clinic. Stifi'mQre .answers 

to your questions. 

94 Old H ouse Restora tio n Recreating the texture 

and detail of embossed wallcoverings 

OUTDOORS 

38 Adventure; Death Valley To Pikes Peak 

Wbarig out 1300mfcsln the new Ford Exptorer. 
102 Outdoors Breakthrough products from a 
space-age water toy to a cantilevered bike seat. 

ELECTRONICS 

30 Upgrading Your Factory Sound System 

How to supercharge your car's stereo. 

88 Electronics Marantz makes a statement with its 
new audio/video receiver. 



98 Audio A new angle on speaker design. 




4 Editor’s Notes 8 -Hotlines 

7 Letters 10 Time Machine 
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EDITOR'S 

NOTES 



W ANT TO KNOW the best and quickest way to find out what kind of 
mettle a vehicle has? Torture lest it- Run the wheels off it. Compress 
months and years of wear and abuse into a week nr a month. Essentially, 
that's what the auto manufacturers do at their proving grounds, Unfortu* 
nately. you have neither the time nor the facilities to torture test a vehicle 
before you buy it. So you have to rely on us to do it for you. When the new 
Ford Explorer sport/utility vehicle was announced several months ago. the 
accompanying hype was tremen- 
dous. So we decided to see if the Ex- 
plorer could, indeed, live up to its 
press. Last month, it was one of the 
top-rated vehicles in our 4-door 
h port/utility comparison test. This 
month, Boat ing/Gutd ours Editor 
Joe Skorupa gave it the ultimate off- 
road test — Death Valley to Pikes 
Peak, flow did the Ford do? Check 
page 88 to find out. . . . Hydrogen 
power Tor cars, planes and other 
transportation vehicles isn't a new 
idea. Rut it's suddenly making a 
strong comeback. We’ve got the 
complete story for you on page 
21. , . . Ever since I've been an edi- 
tor, I’ve always wanted to have my 
magazine's main editorial section 
[lositio tied right upfront, not follow- 
ing AD pages of columns and adver- 
tisements. Publishers always had other ideas. Now [ have the pleasure of 
working with a publisher, Bob Dillingham, who agrees with me, So starting 
this month, you’ll find Popular Mechanics slightly reorganized Up 
front, there’s just the contents page, letters from you, uur retrospective 
Time Machine page, Tech Update news section, and then— bam! There’s the 
heart of the issue right there. You’ll find all your monthly columns right after 
the main section. So we haven’t changed the content of your favorite maga- 
zine, just the organization of it. I hope you find PM a quicker and easier 
read, - , * I’m very proud to tell you that, for the se venth year in a row. Pop. 

ular Mechanics has 

been honored by the 
judges of Graph ic De- 
sign: USA for our page 
designs and illustrations. 
In addition. Contributing 
Editor Fred Mackerodt 
was just presented with 
an Award of Excellence 
by the Aviation/Space 
Writers Association for 
his article, “Big Bird," 
thaL appeared in our 
NonHusey RRhCox March 1989 issue {page 

74). Thank you to all the judges for recognizing our editorial excellence. 

. . . Last month in this column, I wrote about ace photog Rich Cox. But 
I mistakenly ran photos of another ace West Coast shooter, Hon Hussey, 
Hero’s what Cox and Hussey really look like. 

Sorry guys. Till next time. 
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dard by which all others are judged. 

The Stanley SHORT CUT" saw is 
such a product. 

It is, in fact, the fastest cutting saw 
you can buy for one simple reason. 

The teeth. 

Examine them closely: You can see 
the new aggressive tooth configuration. 
It is this configuration which gives each 
tooth three cutting surfaces while most 
saw blade teeth only have one. 

In terms of cutting the Stanley 
SHORT CUT saw beats the com- 



Plus, it's short enough to fit neatly 
into your toolbox. 

Of course, the 



time in iialf, tty the nc w Stanley 
SHORT CUT saw. It’s the fastest saw 



you ever saw sa w, 



SHORT CUT saw 



is lust one of 
many that 



petition coming and going. 
Because conventional sa w s 



only cut m one direction, 
Thanks to the teeth, 
the Stanley SHORT 



CUT saw cuts 



on both 



STANLEY 



Every now and then it happens. 
A product is introduced that is SO 
superior it quickly becomes the stan- 



forward and reverse strokes. 

Which means it's a faster cutting 
saw that saves you time. 



offers. In fac t, no one offers more types 
uf saws for more uses than Stanley 
Sn if you want to cut your sawing 




Ccrtta of. dOnrt Id tick Jjti rls y:mHLip iftd luui cur sHtf Iwm dnaillnp 



"ALL GOODS WORTH PRICE CHARGED;’ 

is what Jack Daniel 's nephew said in 1907 We’re 
still saying it coday 




ItrtntYtfC flh. M ■ 4&4] J r jrinfwl t-| rtlume (BO Hb pwO ■ DiLSiIM .in-2 Bullied Ijp 
kt* Utnul OrshHcrr Lem MdEIdip Prapiitinr. Route I Landing rPnp ItJ). Tenney 1 rib? 
Pkfrtimtkt SfJi h 1 1\ di Reg} S ttY u.t f i rsfij. n l j P!iite*b+At UmlrtiSiuiri &a\ v-rammi. 



Mr. Lem Modow put this slogan on crocks and 
jugs of his uncle’s whiskey. You see, he knew our 
sack Daniel’s Tennessee Whiskey was 
made with Tennessee cave spring water 
and mellowed through hard maple 
charcoal before aging. Mr. Modow 
knew value when he saw it. And 
still today chough Jack Daniel’s 
is priced above many whiskeys, 
a sip will prove its worth. 
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LETTERS 



Warbirds 

T OM REILLY should bo 
highly commended for 
restoring these old planm 
The gov ernment squandered 
the opportunity to store 

away scores of these old war- 
birds right after World War 
II. Now, people like Reilly 
are correcting the govern- 
ment's lack of vision. These 
old fighter* and bombers 
played a significant role in 
winning the war, and it 
seems a shame that we have 
to depend on the determina- 
tion and resources of people 
in the private sector like Mr P 
Reilly to preserve the glory 
of the machines that brought 
us peace. 

To your list of air museums 
you should add the museum 
in Oshkosh, Wisconsin, that 
is sponsored by the Experi- 
mental Aircraft Association. 
They have added a w r ing to 
the museum that deals exclu- 
sively with WWlf aircraft, 
Victors will see a R-17, a P- 
38, a Me- 108 and other 
planer 

kim kune 

ROLLA, m 

You neglected to include the 
Yankee Air Museum in Ypsi- 
I anti, Michigan, on your list 
of air museums. 

DAVE WALKER 
TAYLOR, Ml 

The June cover photo 
brought back many vivid 
memories of the bent -wing 
Corsairs — especially the 
checkerboard design of the 
VMFA-312. The famous Ma- 
rine squadron commissioned 
in 1843 still flies the checker- 
board design on i ts F-18jets. 

My own encounter with 
VMFA4JI2 was in the spring 
of 1853 when the squadron 
came aboard our carrier, 
U5S Bmroko, CVE 115 + off 
the east coast of Korea. If 
memory serves me, the 
VM FA-312 squadron was 
the only prop- driven squad- 



ron to shoot down a MIG in 
Korea. 

lee R. WAY 

ARLINGTON, TX 

In regard to the picture ofthc 
F4U-7 Corsair on your June 
trover, I wax in an F4U-5N 
squadron in 1950, at the time 
the aircraft were new. I al- 
ways thought that they were 
the last of the line of the 
F4Us, us jets were beginning 
to take over. I would say that 
your picture w r as that of a 
F4U-1, but the prop appears 
to have four blades, and the 
F4L- - Is hud a 3-hladed prop. 

VERNON KEDftERSEN 

AMCUSXfRET h 

LAKE MARY FL 

The photos and the article on 
restored WWJ I aircraft were 
excellent and nostalgic. 
However, Fd like to correct 
two small errors in the story. 
First, engines on rouliien- 
gine aircraft are numbered 
from left to right, as viewed 
from the pilot's xeal- ft must 
have been the No. 3 engine 
that was missing from the 
right wing of the B-24 being 
restored, rather than the No. 
2, since No. 2 is inboard on 
the left wing. 




Ofcf planes spade menwrie. 



Second, the British Com- 
mon wealth countries did cull 
I hut venerable North Ameri- 
can single-engine trainer the 
Harvard, But here, in its 
parent country, it was the 
AT-GTexan. By w hute%er 
name, the AT-Gwaa&n amaz- 
ingly tough, agile bird that, 
in the right hands, could give 
fighters of the day fits in a 
dogfight — in spite of the 
speed differentials. This 
statement will jolt a Int of old 
fighter pilots who never tan- 
gled with an AT-6 in the right 
hands, 



Classic Buff 

What a joy to see the beauti- 
ful old ears in the May issue. 
It makes one sick to think 
that cars used to be made 
with stylet beauty, and in 
mure comfortable and safer 
sizes. Today, all the cars look 
alike. Fm probably not the 
only person who used to get 
excited about the new curs 
coming to the showroom and 
w ent out to see them. But I 
haven't done that since 1377. 

REV. Louts H. SHOWERS 
GOSHEN. &N 

Iron Men 

Cliff Gromer's article, “A 51 L 
Year-Old Record Falls" 
(page 24, June F 90), states 
that Tommy Morrison and 
seven endurance drivers 
were involved in setting the 
new record. It's interesting 
that the existing record w as 
set in 1933 by Ab Jenkins 
driving solo for 24 -hours 
straight. Ab's car, the Mor- 
mon Meteor III, is currently 
under restoration and will be 
on display in a Salt Lake City 
museum In a couple of years. 

ORVAL WILSON 
SALT LAKE CJTY.UT 

Mantel Piece 

Had to send this picture of a 
fireplace mantel project fea- 
tured in your February 'M 
issue, I decided to use oak 
instead of the soft wood rec- 
ommended in th£ urLicle. 
Aside from u few modifica- 
tions to make the mantel fit 
my unit and please my wife 
(s ho docs noL like dentils), 
the project waa straightfor- 
ward and simple l Total cost 
was less than $100. This was 
especially satisfying after 
seeing comparable mantels 
selling for $400 to $600. 

[ Figure the $300 to $400 
savings will go a long way in 
renewing my subscription to 
your fine magazine, 

DA VID D. VOELTZ 
PIERRE.su 



JAMES L. BREWER 
GRANT, AL 




Rei»d«r Davfd Q. VoHti altered PM s fireplace rTiin Ted 
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Despite what these guys 




a leading-edge defense 
system doesn't have to 
cost a lot. 



Technologically sophisticated, the 
Homewatcb® 2000 wireless security 
system provides unmatched intrusion 
protection and reliability for only £299. 

No lalse alarms. Exclusive, duai- detec- 
tion technology requires both motion 
(microwave) and heat (infra-red) to 
trigger 90dB siren. 

1-2-3 = Security. 

Open carton. Place chi shelf. 
Plug in. Battery back-up 
and panic alarm button 
built in. Detailed owners 
manual and helpful video 
included. Accessories can 
extend and enhance system . 
At 3299. a state- oMhe- art 
defense system doesn't 
have to cost a lot. 



To order, call 1 800 548“7313 

Or write ESPION, Inc., 

137 California Street. Newton, Wl A 021 50 




IOMEWATCI X 2000 




□ HgmEw^mh > 2m 5299 + 50 S S H 

□ FflE1 14 mu?, brochure ■ siuGrraie <« wife fangs 
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PM HOTLINES 



COMMUNICATE 
WITH US 

We're trying our best to make it easier for you to 
communicate with us. Here are four ways you can do it 



HOTLINE PHONE NUMBERS 



Special telephone numbers here at Popular Mechanics allow you to 
call our editors directly and easily. They're activated once a week, on 
Wednesdays, from 3 to 5 pm Eastern time. AH the editorial staff hotline 
phone numbers are listed here. If an editor is not available, please uy 
again the following week. 



We have a Reader Information Bureau that is operatronaf five days a 
week during regular business hours. Our Reader Service Bureau number 
is (212) 649-3 127 Please call our Reader Service Bureau, noi our editors. 
for information on back issues, reprints of articles, subscription inquiries, 
plans offers and so on. It will save us all time. 



ELECTRONIC MAIL 



You can call the PM computer any day between 6 pm and B am (only) 
Eastern time. The number fs (212) 582-8269. Once you're an line, you 
can leave messages for specific editors, or direct inquiries and comments 
to a specific department. The department bulletin board also allows you 
to share your thoughts with other readers who call in. 

New users will get an identification number and password that allow 
them to access the system. Simply set your communications software to 
8 bits, no parriy and one stop bit fS-N- 1 ). and set the baud at 300 or 1 200. 
If you're asking a specific question, allow a week before calling back for 
our answer 



FAX MACHINE 



You can fax written mail to us if you have access 10 a fax machine. Our 
fax number is (212] 586-5562 and is available 24 hours a day. 



HOME & SHOP 
Steven Willson, fdiiDf 
Tom KJenck, assoc, editor 



Roy 

it uiic 



Berertdtohn, asst, editor 



212] 265-7 533 
212] 265-7570 
212] 265-7572 



(building, home remodeling, shop design, tools, furniture making and design] 



BOATING/OUTDOORS 
Jo# Skompa, editor 



[2 12] 265-7596 



AUTOMOTIVE 

Tarty Swan, editor 

(new cars, motoesportsj 

Mike Allen, asst edildi 

(LedinicaJ arrf design, care and maintenance} 



[2I2| 265 7526 
[2 12} 265 7536 



SCIENCE/TECHNOLOGY 

Aba Dane, editor 



(212] 265-7740 



ELECTRONICS/PHOTOGRAPHY 
Prank Vizard, editor 



(212(265-758? 



GENERAL 

Joe Old ha m r edrtor -in-chief 
Deborah Frank, managing editor 



J 265-7503 
(212) 265-7518 



READER SERVICE BUREAU 
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Go like the wind 
without going broke. 



\ handful of tires can match ils si ml. 

Fewer can match its grip. 

Because it’s a Kelly, none can match ils price. 
The Charger VR performance radial. 

Why go broke to own the road? 

A good deal on 
a great tire, oms 



TIME MACHINE 



75 YEARS AGO: SEPTEMBER 1915 



Music To The Eyes 

The precursor to today's la- 
ser shows and garish disco 
lighting effects had its debut 
in more refined environs 
—Carnegie Hall. There, a 
new device called a color or- 
gan painted a moving mural 
of hues that danced and shim- 
mered in time to the music. 
The effect was produced by a 
system of tungsten lamps fit- 
ted with reflectors anil color 
filters. Keys on an organ com 
sole in the orchestra pit var- 
ied the display by controlling 
an elliptical conveyor holding 
the lamps. 




Great Lakes Disaster 

Our article was titled simpJy, 
"'Supreme Tragedy Of The 
Lakes/' and aptly. One mo- 
ment the vessel Eastland 
Was standing at berth, as 
well-wishers and 2500 pas- 



sengers waved. The next, 
she was lying on her side in 
Chieagn River's murky wa- 
ter. Rescuers were cm hand 
immediately, but mure than 
800— mostly women and chil- 
dren — drowned . 




SO YEARS AGO: SEPTEMBER 1940 



New-Wave 

Battleships 

Warship designs that had 
grown up in peacetime were 
being subjected 1 q the realb 
Lie* of battle, yielding a 
windfall of hard experience 
for naval architects. Their 
responses were the subjecL 
of our cover story. Detailed 
cutaway drawings showed 
plans for future dread- 
noughts with beefed-up anti- 
aircraft batteries, bands of 
armor to deflect enemy tor- 
pedoes, and rounded decks 
and turrets to deflect aerial 
bombs. 




25 YEARS AGO; SEPTEMBER 1 965 



Killer Closets 

Closets bursting with ideas 
w ere the theme of our special 
home issue for 1965, The 
light of new ideas from noted 
Industrial designer Franklyn 
Jacoby brightened those 
dark and often wasted 
spaces. Among the concepts: 
an instant office with a typ- 
ing st and /foil! out writing 
table, a mimprojertinn room 
with all equipment mounted 
on the back of the closet door, 
and a hunting and fishing 
hideaway with spots for 
tackle, guns, anti a fly tying 
bench. 
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Industry Goes 
To War 

Any doubt of the link be- 
tw r een national security and 
industrial vitality would be 
dispelled by Capt. E. V. 



li ickenbacker’s piece on 
America's need for 50,000 
warplanes by IS142. Consid- 
ering the country had 19,335 
planes in 1940 gives some ap- 
preciation for the feat. 





\ 



Battle Of The 
Sky lifters 

Twenty-five years before tho 
million- Lon An-225's debut at 
the Paris Air Show (sea 
eavy Lifters,” paff e 56, 
Feb. '90), the Russians stole 




the same show with their 
250-toti An-22. America's 
bipjjesl at the time was the 
Hit M on C-141 Stairlifter. The 
C-5A, our nest move in the 
seesaw struggle for heavy lift 
supremacy, was still on the 
drawing" board, M 
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Radar Warning Breakthrough 



Digital Signal Processing (DSP) allows the new ESCORT to warn 
you of traffic radar much sooner than previously possible 



Vwheii we introduced the original ESCORT, its 
superheterodyne design revolution ized radar 
detector performance, now our atf-new ESCORT 
will revolutionize radar warning again. 

Its secret'* Digital Signal Processing (DSP), 
an Incredible new computer technology. 

DSP Vtclmology 

DSP is used by NASA to create detailed 
space photos from blurry images. Jt’s used by 
military radar to distinguish enemy aircraft And 
now we're using DSP to find radar signals toe- 
weak to be detected by conventional means. 
HOW It works 

The new ESCORTS DSP circuitry samples 
incomi ng radar signals 50,000 times a second, 
slicing them into discrete bits of Information. 
This information is digitized and continuously 
analyzed by a built-in signal recognition com- 
puter. The end result is remarkable. 

Breakthrough performance 

ESCORTs advanced signal pfoecssrng pro- 
vides an incredible increase in sensitivity, Quite 
simply. trus means that the new ESCORT picks, 
up radar signals further away than was ever 
before possible, even distant instant-on radar. 






05P&W0C 
ESCGflTI 20 MHi 
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fre tmaTUjt ESCWr s 
flSP-pJELtftTy h 4 

VT?n.Y]n of EJFfc WdIot j.j 
DSP56tmTPus20MfU 
24 tttpataWHCMQ 5 
procttWf is G3JH&JP o t 
Jd.25 miiiKKi 
pe; MfcunV, inrf ia a-.'s^ 
□ 3 *d rh Sreie- Jobs' fie-iv 
iio.ooo flteJiT computor 



“ The netv Escort packs 
ultimate sensitivity into a 
small package. 

Nothing else even comes 
close, and no wonder... 

No analog det icc can hope 
to match this performance." 

BMW frOLVidBf PetOTTt£e.r I &83 



Intuitive warning symfem 

This addrbonsl range would be of little use 
without a dear, infeumative warning system. But 
ESCORT gives you the full report on radar. 

Upon radar contact, ESCORTS alert lamp 
glows and its ueriabie-ptriee audio begins a 
slow warning. Simultaneously a bar graph of 
Hewlett-Packard LEDs Shows radar proiimrty 
The momarrt of truth 

As you get closer, the bar graph lengthens 
and the audio pulse quickens. Tbu'li understand 
ESCORT rbe first time you use it. 

Advanced City/ Highway circuitry lets you 
optimize ESCORT for either driving environment 
There's also a Dark mode for more discreet 
operation,. & ruity adjustable volume control, and 
a new "AutoMute" that automatically decreases 
the volume after the initial alert. 




No comproml** daalgn 

We've spared no expense in making ESCORT 
the best equipped radar detector over. The 
pfectse electronics are secured in a heat-treated 
aluminum housing, finished in non-glare black 
There’s a new electronic anti-theft system, And 
a compete array of accessories. 

For installation, ESCORT comes with both a 
visor clip and patented adjustable windshield 
mount. For power connection, we supply both 
coiled and straight power cords. 
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Test-drlvft ESCORT at no risk 

We sell direct from our factory to you, and we 
guarantee your satisfaction. for more informa- 
tion, or to place an order, just call us toll-free. 

After you receive ESCORT, if you’re not com- 
pletely satisfied within 30 days, just return it. 
We'll refund all your money and your return 
Shipping costs. There ere no hidden charges. 

With new ESCORT, we've revolutionized 
radar detection again, But don’t take our w&rd 
for it. Order today and see for yourself. 

Drdar today And try ESCORT 
for 30 days at no rltk 

Call toll-free U0M4MM8 

CflJl 24 houra, ? toys * 





ESCORT 

RADAR WARNING RECOVER 



$295 UtiiO resident add S16J3 Mies ttu 

Ppi raa sughuv higher in Canada 

Cincinnati Microwave 
► Department 006890 
One Microwave Plaza 
Cincinnati , Ohio 4 5249 v imc c** 
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Handling 
is always 
included. 



For most people, getting shock 
absorbers is a seai-of-the-oants 
decision. When they feel a jolt 
in the seat of their pants, they 
decide to get new shocks. 

So what's wrong with that? 

Its rot just a matter of 
comfort. Bad shocks can mean 
bad handling The wav vour car 
corners on exit ramps, the wav 
it responds to sudden steering, 
the wav it stops on bumpv 
roads a// depend on vour shocks. 

To help keep vour car 
handling properly, have Mr 
Good wrench check vour shocks 
and/or struts If they need 
repfacing, he'll have the exact 
GM Good wrench Shocks vour 
CM car or truck was designed 
to use 

Plus, when vou get GM 
Good wrench Shocks vou get a 
Lifetime Limited Warranty that's 
good for as long as you own 
vour GM car or light truck. See 
Mr Good wench for details, now 
at over 7200 General Motors 
dealerships coast to coast— 
wherever you see these signs. 



Because it’s not just a car. 
it's your freedom. 
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TECH UPDATE 

News Of Tomorrow's Technology Today 




Advanced Tactical Fighter Rivals Revealed 



WASHINGTON, D.C.-The 
Air Force has unveiled the 
two designs that will go bead 
to head in the cutthroat com- 
petition for tht? Advanced 
Tactical Fighter contract — 
Am trim 'is bid to dominate the 
side* into the 21st century 1 . 

Rendering*! of the Lnck- 
heed, 'Genera! Dynamics/ 
Boeing Y F -22 and the 
Northrop. 1 McDonnell Doug- 
las YF-213. released in mid- 
May, provided the first 
glimpse of the prototypes. 
Now, the North rolled team 
has gone one step farther, 
rolling out its prototype for a 
photo session. Tho radically 
coilLuured plane, likened to 
the fictional w Fircfos H of the 
1980s Clint East wood movie h 
should begin flight testing 



shortly. At press time, Lock- 
heed's ATF candidate waa 
scheduled to begin Hying in 
August 1990. 

Intended to replace the 
1970s vintage F-Uj Eagle, 
both competitors will take 
advantage of the latest com- 
puterized avionics and 
stealth technology. Detect* 
ability is ctiL further by the 
planed abilit y to supercru ke 
or fly well above the speed of 
sound without using after- 
burners. Engine exhaust 
blasts lh rough thru at- vec- 
toring nozzles that deflect 
power to aid maneuvering. 

Weapons will include cur- 
rent short- and medium- 

Edifor . ALh 1 D.™ 

Asifilart Editor Gir-q Pope 
tjmnihuEDH SirvtfiSNftF* MlhrF*lkn 



range idr-to-air missiles, car- 
ried internally and launched 
from hydraulic racks. Weap- 
onry may prove irrelevant. 



however, in the ATF’a first, 
and po&aibly toughest, bat- 
tle before a cost -conscious 
Congress. 



Highlights This Month 

■ Seefng-Eye Projectile — Artillery shell 

doubles as reconnaissance drone. 

■ Concorde; The Next Generation — Son 

of SST would do London-to-Tokyo in 6 hours. 

■ Hubble Heartbreak — 'Misshaped mirrors 
cloud astronomers’ hopes. 

■ Hit The Beach^-Sneaky landing craft 
ducks under die waves. 

■ Ricochet Radar — Beams bounce over the 
horizon to light up long-range threats. 

■ Grounded Wings — With NASA's help, 
sailwinged yachts conquer the land. 
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First SWATH 
Cruise Liner 

RAUMA, FINLAND— The 
first nf the futuristic cnusn 
vessels predicted in our 
December F 88 cover story, 
^Superships/' page 69) is 
now under construction at 
the RaumasRepdfi shipyard 
in Finland, Called the SSC 
(Se mb Submenu hie Cruft i 
Radtxstm Dtumund, it will 
be launched in VMC. 

Ai 410 ft. long and lUfift. 
wide, the lH t 4(K]-ton ship is 
dwarfed by the biggest lin- 
ers, hut whaL it lacks in size* 
it makes up for in luxury, in- 
cluding a o-stury atrium with 
gta^-enrinsed elevators and 




Radisson Diamond wi\\ carry 154 nJghtkket passenger! and a crew of 1 70 at a cruise speed of I2J knots. 




list Folded Staten h ans. 

Fur stability* the ship em- 
ploys a radical Small Wa- 



% 



\ 



tor-plane Area Twin Hull 
(SWATH Rlesigri, flouting om 
submerged platoons iu mini’ 



mize Wave motion. Passen- 
gers wishing a closer view of 
(.he water can use a hydruu 



All-Terrain Security Robot 



ALBUQUERQUE, PTM— 
To help seal off remote lo- 
cations, a teleoperated i- 
wheel-drive vehicle patrols 
terrain, whi-N j portable sen- 
sor arrays watch from fixed 
points. Sandhi National Lobs 
developed the system. 

The mobile unit is u Hondo 
A TV modified for remote 
o[K-nktiDrl m*\ linked by radio 
to a control console, 3 1 s eyes 



and ears include an Infrared 
motion detector, video cam- 
era, ground surveillance ra- 
dar and four microphones. 

Minn while, the fixed sta- 
tion uses similar sensors ami 
transmits readings of \*ttvri- 
tial intruder - - iu fiberoptic 
chMm-s In the control consult*. 
Them, a host computer ana- 
lyses threats before alerting 
human guards. 



Tvlerolwt ATV. witih nrsot moonted seroon peftj. jmd fined semor 
itailDm [right | secure s-ensitive outdoor locales. 



Howitzer-Launched Camera Scouts Battlefield 



ti fully lowered ail mini mar- 
ine for swimming und jet- 

skiing. 




LIVERMORE, CA- — Also 
out of Sandhi comes a 155mm 



rv 



n 



shell Lhiil cun relay to u 
ground station pictures of 



i.bn terrain it flies over. 




Traveling at 1500 ft. per 
second r while spinning at 130 
rpnt, the projectile uses a 
photodiode tu pick up light 
through a small Lucite win- 
dow in its side. 

As the w indow spirit* the 
photodiode is exposed to a 
succession of tiny fields of 
view. An electrical signal, 
with strength thai. depends 
nn each field of view's bright- 
ness. travels via radio to a 
ground computer, whieh eis- 
nembtes a composke picture, 

Sand in hopes the shell's 
simple mechanism will suit it 
tu low- coat target sprilting 
for art illery ci tmmandenu 
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On our way 
to the HDRA/SCORE 

Class 8 

Championship 

we passed 57942 cacti, 
127391 snakes 
and 47 Sunday Drivers. 

There's no limil Ln what winners ran achieve when they stick together, And when It'S 
the winners dial make up American Thunder, the oil road truck team sponsored by 
Mobil 1." BFGoodrich T/A** Radials and Chevrolet, we proved you can really sLlck ll lb the 
competition. 

During American Thunder's championship run. Mobil l proved time and again dial 
it provides superior engine protection both on-road and nil, DFGoodrleh T/A radial truck 
Kits were oil a roll, too, providing control and performing exceptionally on some of the 
most unpredictable courses In the world. And Team Chevy's specially equipped CVK pickup 
did the rest, Wftli Trank "Scoop” Vessels providing the finesse, guts and perseverance 
needed to lake 1 IDKA/SCORE’s Class 8 championship. 

So don’t pass by your opportunity to ride with the winners, or they just might pass 
you In the process, Ride with Mobil 1, BFGoorlrich T/A Radiajs and Chevrolet and feel the 
power of American Thunder. 
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21st Century 
Concorde 

LONDON, ENGLAND- 
Joining the spate of miper- 
sonic planning in Japan , Ger- 
many and the United States* 
the Concorde team of British 
Aerospace and Aerospatiale 
have proposed their own fol- 
low-on to the original SST* 
Carrying 300 passengers, 
it would be 50 percent longer 
and have four engines, hut 
would gain little speed, top- 
ping out at Mach 2.2, Its size 
would demand 25- to ^per- 
cent better aerodynamics, 
leading designers to a modi- 
fied delta-arrow wing and ca- 




nards. 

A range of 55OT nautical 
miles would open up routes 
like London to Tokyo, reduce 
ing flight times from 12 to fi 
hours. First flight should be 
around the year 2005* 




Advanced Supersonic frampan [A5T| — Concorde s long-range offspr ing — could take off In 2005. 




NASA s New Space-Talk Link 



HUNTSVILLE, AL— 
From now on, seientist- 
hsi romiuts working on the 
Shuttle's Space lah missions 
will answer to a new control 
center here at Marshall 
Space Flight Center, Flighl 
crews will continue to com- 
municate with Mission Con- 
trol in Houston- Spaed ah is 
the research module carried 

Roger. HimtsvIRe/ For the 
first lime, astronauts will talk to 
com rollers outside of Houston, 



in the Sh ti tile's cargo bay . 

Space! ab Missions Opera- 
tions Control will monitor 
and guide science activities 
in 15 upcoming Shuttle 
launches, ranging from SDI's 
Starlab mission to mlcrogni- 
vity experiment? lined up 
through 1995, 

The first Huntsville-con- 
trolled mission scheduled is 
the delayed Aalro-1. an ul- 
traviolet/ X-ray astronomy 
mission an board Columbia. 



Hubble Hobbled 



GREENBEI.T, MR— 
Shortly before discovering a 
major flaw in the mirrors of 
the Hubble Space Telescope, 
ground controllers here were 
encouraged by the rot urn of a 
surprisingly ?harp image of a 
star in the constellation Cari- 
na. Although taken with the 
scoped Wide Field Planetary 
Camera (WFPCh one of the 
instrument? moat severely 
affected by the defecti ve mir- 
ror, the image was 50 per* 
tent better than a similar 
shot taken from the ground, 
it was not until controllers 
attempted tu bri ng the image 
into sharper focus that they 



discovered the grim reality 
—a textbook case of spheri- 
cal aberration will make it 
impossible for the telescope 
to fulfill many expectations. 

However, NASA insists 
that all is not lost. Plans to 
have Shuttle astronauts add 
three new instrument?, in- 
cluding a replacement 
WFPCp were already wel] ■ 
advanced. If scientists on i he 
ground can determine the ex- 
act extent of the defect , it 
will be a relatively simple 
matter to correct. Look for a 
detailed analysis of the 
trouble with Hubble in next 
month's Science culumn. 
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Submersible S-SOs convey special forces and equipment In a steariny amphibious aitauJt, 



Submersible 
Landing Craft 

GRIMSBY, ENGLAND— 
Storming Ih e beach will ha 1 an 
operation of stealth* rather 
than hniLe farce, in a landing 
cruft designed by Seaforth 
International. 

The S-fiO carries GO troops 
and 2 Vs tons of equipment 
from a mothership, then sub- 
merges and propels itself at 4 
knots into the surf zone. A 
hatch on the top bow swings 
open. becnmmga ramp to the 
shore for attacking' troops. 
After ijersonnel and equip- 
ment finish off- loading, the 
submersible sinks out of 
sight until the Landing party 
recalls it using a portable 
sonar transponder. 

The vessel could also serve 
as a covert mobile station to 
monitor submarine incursion 
Into territorial waters. 



Tilt-Wing Turboprop 



NAGOYA, JAPAN— A con- 
cept first aired in the IfHjtfc 
is materializing in the form 
rsfa Ifi-passenger, Lilt -wing 
turboprop. Fort Worth- 
based IJMAV, Inc., is de- 
signing the craft for Japan's 
Isbiria Corporation, which 
plans to build a fleet of KHj 
tilt- wings to shuttle bet ween 
Japanese airports. 

Although the TW-GtS 
would use helicopter landing 
pads, it, wouldn't be n$ effi- 



cient in hover mode as, say, 
the V-22 till- rotor. It would 
perform more like an air- 
plane in cruise mode, during 
which top speed would he 400 
mph. A flying-boat hull 
would also permit seaplane 
operations. First flight of r 
prototype is slated for 199«i. 

Small enoug h io land on an 
qfhhore ail-flg FwPkoptcr pad, 
Hie TM/-6S could also touch 
down on water Note 
fan In T-taKI La aid hOvef mode. 





Superlaser Breakthrough 



SCHENECTADY, NY— A 
high-precision, solid-state 
laser now puts out a record 
I0GQ watts of power, an 
achievement that will revo- 
lutionize the machining of 
ultratough aircraft metals. 

Developed at a General 
Electric research center, the 
device is powered by a slab of 
lasing material, rather than a 
gas. Carbon dioxide lasers, 
used regularly for high- 
power applications, deliver 
beams at Inn wide a wave- 

GE engineer Angel Ortiz Jr. 
directs operation of IOOOW 
taser ihrougn m v^lnr-sheet of 

n kkel-bajed luperalPoy. 



length for precision cutting. 
Other solid-state lasers zap 
with tighter beams, bui per- 
form poorly at power levels 
above oO watts, due to heat 
distortion. A new cooling 
system is the key lu Lhe 
1000W laser's abilities, 

GE plans to use the laser in 
robotic machining systems, 
drilling air-cooling passages 
through the combustion 
chambers of jet engines. 
Pulses of laser energy snake 
through a fiberoptic cable to 
a moving drill head, which 
can cut a h ole through a V^iti . 
sheet of metal five limes a 
wecond. 
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New Long- 
Range Radars 



HANGUKi Mlv Nmi u|»r- 
ationaL is the first nf fmir 
plan netl 0 ver-The- H * >r iaon 
Backseat l er ft JTH-B) radar 
install at inns, recently 
turned n-ver to the L' SAP's 
Tad teal Air Cum mam] by 
Geaeiul Etettric. 

() pern tors tan view air 
traffic lit a semicircular 
swath from Green him) tu 
eastern Cuba and as fttr out 
as lhUU mi Ll ti cal miles Elite 
the Atlantic, The system 
covers mure than 4.5 million 
square miles — afoilncl '3 per- 
cent of the Earth's surface. 

OTH-H radar 
bounce high-frequency 
nals uffthe ]»mn- 
spherv to extend 
l heir surveillance 
a re Lind the plan- 
et’s curvature. 

Unlike conven- 
tional radar 1 how- 
ever, tJTH-lCa 
acuity can drop iJ' 
atmospheric coiv 
ditto ns are unfa- 
vorable. 

By 1995, t hree 
other OTH-ft 
sites, in the Pacif- 
ic N urt h west . M ij 11 ibeu pL a a nt ! 
Alaska — :ili in ur with a string 
i if eEmvefttkmal radar sites 
across Hurt hern Cana [la- 
will form an early-warning 



alr-sur veil la live ah i eld 
armmd the UniU-r l States. 

In addition to its strategic 
role spot t injf Imig-range 
bombers, the East Cimsl 



OTII-B aiLiemuLs will aid in* 
U- Hi genre gathering in the 
northern AllanUc, and will 
kniidert'sctie missions, it will 
alsu help interdiction of air- 



New radar (above] OouncM off 
the ionosphere to surface. Four 
^lE-es (far left] will cover North 
America, Each of three Maine 
antennas fJcftpj 3600 ft. long. 



home drug smuggled, which 
could allow some funding of 
the control center's opera- 
tions to rome from the De- 
fense Departments anti drug 
coffers. The Maine Lnstalhi- 
1 io n'» C a ri 1 >ben n c ■ r v* * ray r 
will overlap with 1 hat of a 
Virginia- based LLS, Navy 
relocatable OTH-H unit 
tricking sea vessels. 



Landlubber's Sailwing 



IVANPAUGH DRY 
LAKE, KV — The concept 
that propelled Stars and 
Stripes to victory in Iasi 
years America's Cup is now 
boosting the performance of 
land vehicles. 

Art and Philip Rot brock, a 
father-anil -sun team from 
Portland* Oregon, built a 
laud yiidit with it vertically 
mounted rigid wing. instead 
of a sail, Al the World Cup 
Regatta held last April, 411 
miles nmihwr'Ht of Las Ve- 
gas. the Roth mck's yacht 
vied closely with a sulI-iJ riv- 
en New Zealand vehicle at 
tMl-mph speeds before finish- 
ing second. 

Though also built of 



strong, lightweight compos- 
ite 1 ri at e rials h the Roil trunk's 
wing differed from Dennis 
Conner's effort, The wings 

profile dr rived from data on 
low -velocity airfoil design 
out of the Subsonic Aerody- 
ne mics H r a nc h of S T A S A 1 s 
Langley Research Center. 
The wing also featured trail- 
ing-t-dge flaps cmgineered for 
aircraft use in low- velocity 
climb and cruise conditions. 
The Rothrocks employed 
fla [ is to ga i n s t i irt big m 1 mi l-ti- 
t u m and to i\i y usl ft *r changes 
In \vind speed, 

siafnl«u-^ieei tody and com- 
posite wing rocketed the Roth 
rock J and yacht acf OIS Nevada 
d cirri at 50 miles per hour. 
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Aon Integra GS 116,685 

Aon Legend Coupe LS 30.690 

Alfa Romeo Vetoce , . 20, 950 

Audi BO Qualm 22.600 

Audi .26,900 

Audi Quaitro V-8 .47,450 

Gentley Mutsame S ............ 

8HW325is 26,950 



8MW53Sr ..,.43,600 

GMWTSOiL ... 70,000 

BirtSkytark Custom LE ...13,145 

Btaick Regal Limited ...15,860 

Quick USabre Estate Wagon 17,940 

Quick Electra Parti Avenue... ..21,750 

BuickRearta 28,335 

Cadillac DeVille 27,540 

Cadillac APante 58,900 

Chevroler Beretta GT ..12,500 

Chevrolet CaiiwrolRX-Z..... 15,360 

Chevrolet Lumina ..14,240 

Chevrolet Caprice Brougham 16,325 

Chevniei Corvette 2R-1 58,995 

Chevrolet Geo Metro 8,465 

Chrysler LeBaron ,15,995 

Chrysler Fifth Avenue 20,800 



Dodge Dayton ES Turbo., ........ 13,700 

Dodge Can Vista. . 13,906 

Eagte Premier .... 17,045 

Eagle Talon TSt Turbo 15,613 

Ferrari Testarassa 150,600 



Fort Escort GT. 110,588 

Ford Tempo LX .11,422 

Fiord Mustang Gt.,,. 14^03 

Ford Taurus LX 16,190 

Ford Probe GT. 15,543 

Ford Thundertwd Super Coupe .-.....,.,,20,390 

Ford LTD Country Squire 17,921 

Honda Accord EX,,.. 16,595 

Honda Civic........ 10,929 

Jaguar WVandenPtaa 48,000 

Lamborghini Countach 145,000 



Lexus LS 400 35,000 

Lincoln Tom Car 27,988 

Lincoln Mark VII L5C 29,468 

Lotus Esprit 71,500 

Mercedes-Geni 190E, ...31,509 

Merwde*feniMQCE. ,55,700 

Mercedes-Seni SOCSL 83,500 

Merovy Topaz L5 12,360 

Mercury SaWe LS.. .............. ........ 16,067 

Mercwy Cougar XRJ...... .............. ,20413 

Mitsubishi GaiantGSX 17,171 

Mhsutrrshi Echpse GSX. 17,268 

Nissan StwwaGXE 14,773 

Nissan Amass SE 16,749 

Nissan Maxima SE 13,749 

Nissan 30QZX Turbo ........ 33,OOQ 

OWsmobite Cudass Calais 5L.. 14^)15 

OWsmobite Cutlass Supreme Intf. ..,,17,995 

OWsmobite 38 floyate. 15,995 



QkJsmobfc 98 Regency Brougham 121,595 

Peugeot 405 Mi 16... ..21,990 

Plymouth Laser AS 12,675 

Pontiac Suntwd GT.... 12,444 

Pontiac Grand Am SE 15,194 

Pontiac FntrM Trans Am GTA, . . 23,320 

Pontiac 6000 S£ 16,909 

PonttecBontevieSSE 23,994 

Pontiac Grand PrisSt ,.17,604 

Porsche 944 ... 41,900 

Porsche 911 Targa 59,900 

Porsche 921 74,545 

Rolls-Royce Comiehe II 215,800 

Saab 900 17,515 

Saab 9000 CD 32,995 

Storting K7SL 29,975 

Sdbaru Legacy US., 14,699 

Subaru XT-6,.... IT, 1!1 

Sunio Swift GS......„ 9,264 

Toyota CantfjLE ........................ 14,658 

Toyota CteSSWa, .,.,21,498 

Toyota Corale L£ ...11,783 

Toyota CaicS GT-S 17,258 

Toyota Supra Turbo 25,200 

Volkswagen GT1 10,800 

Vahswagen Jetts GU 14,555 

Valksivagen Corrode. ► 17,990 

Volkswagen Passat GL 14,778 

Vaho24MIL 1MW 

W»780 38,735 

Source ^jwmaDvt IZ-iftBS/Pnoffl the '90 Muom 
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Norseman' Tredloc. 
Because Things Are Tough 

All Over. 




The great outdoors isn't so great 
when you're in it up to your wheel wells. 
But since you're not about to change 
where you go, think about changing 
how you go. WHh Armstrong Norseman 
Tredloc Radiak 

Instead of the usual crisscrossed lay- 
ers of steel belts, N orsemans are 
wrapped with two continuous woven 
belts of DuPont Kevlar.' It’s a process so 
unique, it's patented. Kevlar's light- 
weight, but pouiid-fbr-pound, it’s live 
limes stronger than steel — so you begin 
to get a pretty good idea about where 
the “strong" in Armstrong comes from. 

Those Kevlar belts also let the tread 
Ilex more easily — so it contours itself lo 
whatever off-mad surface you subject it 
lo. And. with tow- inflation performance 
that's equally awesome, it’s no mystery 
why Off-Road Magazine* calls the 
Norseman T redloc one of the best year- 
round, off-road tires on the market. 

Hard to believe a tire so good at rid- 
ing out tough times car fed so good on 
the road, but Norseman handling and 
steering response are nothing short of 
excellent. Its big 
ger “footprint" 
comes from that 
woven belt con- 
struction to allow 
the entire (read 
to slay Dat on the 
road. 

No matter 
what you're driv- 
ing, there’s an Armstrong Norse man 
tread pattern and size to fit most 4WD 
and 2WD light trucks, vans and RV*s. 

So check it out row, Because when 
things are tough all over, your ride 
doesn't have to be, 

>iRMSTBONGflj^ 
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As oil dwindles and environmental dangers mount, hydrogen is emerging as 
a likely candidate to be our power source of the future. 




BY ABE DANE, 
Science/Technofogy Editor 

A T ONE END ofaS-njile 
corridor of pavement in 
the Mojave Desert, a 
dart like plane the size of a small 
jetliner is readied for flight. 

With only minutes until igni- 
tion, a potent slurry of super- 
cooled hydrogen rushes into Its 
fuel tiuiks . And t wo pilots moni- 
tor an endlessly rehearsed 
sequence of events that is 
gradually bringing the craft to 
life* 

The tanks fill. The plane settles on 
its landing gear, burdened by 
a lead of hydrogen three times its 
weight. Pocking three times the pow- 
er per pound of Jet-A kerosene, the 
hydrogen will combust in a row of 
rectangular ram jet/scram jet engine 
modules under the rear of Lhc radical- 
ly swept delta wing. The resulting 
thrust will propel the plane to 26,000 
mph, and fling it into orbit. 

The year is 1997, The National 
Aerospace Plane, the X-30, is on Lhe 
flight line for the first time. I n itself, it 
is an achievement oil the order of the 
Apollo spacecraft. But it also repre- 
sents a whole family of technologies 
with the potential to work profound 
changes on our daily lives. 

The tie that binds these technol- 
ogies together is hydrogen. Today, 



even as work goes forward on propul- 
sion systems and new materials for 
the X-110, quieter advances are being 
made toward the development of an 
infrastructure that would bring the 
fuel of spaceflight home, ending our 
dependency on dirty and dwindling 
fossil fuels. 

Future fuel 

At the heart of hydrogen's promise lie 
two key qualities. First, supplies of it 
are virtually limitless. Since it is a pri- 
mary constituent of water, an eco- 
nomical method of extracting it is the 
only thing needed to produce literal 
oceans of energy. Second, burning hy- 
drogen does no harm to the environ- 
ment. it simply returns the gas to the 
form of water. 

Hydrogen is also a uniquely flexible 



medium for the storage and dis- 
tribution of energy. It is easily 
converted into electricity 
through the use of a fuel cell, 
and electricity can be turned 
back into hydrogen by electro- 
lyzing water. Transmitted 
through pipelines similar to 
those used for natural gas, it 
can carry energy from large, 
remote powerplants to individ- 
ual homes and factories as elec- 
tricity now does — but with far 
greater efficiency. And unlike 
electricity, hydrogen can be 
kept in tanks to fuel vehicled, or 
to store power for periods of 
peak demand. 

In the words of Peter Hoffman, edi- 
tor and publisher of The Hydrogen 
Letter: “Hydrogen is the fuel at the 
end of the line when everything else 
has been depleted, found unworkable 
or environmentally obj ecttonablc . " 

Stumbling blocks 

To most people, the word hydrogen 
immediately conjures up the specter 
of the Rindenburg dirigible, explod- 
ing over the New Jersey countryside. 
Yet, a more objective analysis reveals 
that hydrogen is no more dangerous 
than other flammable materials used 
as fuels, and even has some significant 
safety advantages. Ironically, a case 
in point is theTiindenburg incident it- 
self. Although it exploded hundreds 
of feet off the ground, 62 of the air- 
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THE HYDROGEN AGE 




ship's 97 passenger* survived, partly 
bfX^use the lightweight gas rose clear 
of the craft as it burned, and was cun- 
s Limed in a relatively brief explosion. 
Kerosene jet fuel would have clung to 
the wreckage anti burned furiously 
for a long time, likely killing everyone 
in the vicinity. Still, the Hindenkurg 
remains a real obstacle to hydrogen’s 
acceptance among t he gen e ral public. 

From a practical point of view, 
however, the n?al problems have to do 
with engineering and economics. For 
decades, hydrogen, has presented re- 
searchers w r ith a tantalizing combina- 



tion of promise and im practicality. 
Efforts to use it as an aviation fuel, 
where its light weight would be espe- 
cially useful, stretch back to the 
1950s, when the Air Force ran one en- 
gine of a B-57 Canberra bomber on 
the fuel in preparation for a proposed 
effort to run a supersonic version of 
the U-2 spyplane on hydrogen, The 
project was scrapped not for technical 
reasons, but because of the prohibi- 
tive cost of outfitting airports around 
the world with hydrogen fueling sta- 
tions. "It's a beautiful fuel for tur- 
bines,” says Willis Hawkins, a retired 



Lockheed engineer who worked on 
the program. 

Subsequent projects have amply 
demonstrated the feasibility of us- 
ing hydrogen to power aircraft, 
home appliances, cars and every- 
thing in between. But these uses 
haven’t caught on for reasons simi- 
lar to those that killed the ill-fated 
U -2 project. 

Accelerating progress 

Before the impasse can be over- 
come, more efficient ways must be 
found to produce hydrogen, handle 
it and bum it. Research has been 
sporadic. Over the years, howev- 
er, knowhow has accumulated in 
diverse and seemingly unrelated 
fields w hich, w hen taken together, 
adds up to a considerably brighter 
ouLlook for hydrogen. Examples 
include: 

■ Steady improvements in the 
cost and efficiency of amorphous 
silicon photovoltaic cells, which could 
power electrolyzers that split water 
into hydrogen and oxygen, An ex- 
haustive study completed last year at 
Princeton University predicts that 
around the year 2000, it will be eco- 
nomical to convert solar energy into 
hydrogen. 

■ New storage medium.-; based on 
super activated carbon that can hold 
7- toS-percent hydrogen by weight — 
more than twice as much fuel per 
pound as earlier hydrides. These 
would allow for storage systems safe 
and light enough for cars. 



Hydrogen Today: Clean Car Power 
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A lthough alternative tools, such as 
methanol, have grabbed a loro! aiten- 
hon for their ability lo eul emissions; nothing 
has been found that would eliminate auto- 
motive pollution entirely. Nothing, that is, 
except for hydrogen. 

Several experimental vehicles are now 
on the road, representing a variety erf ap- 
proaches to hydrogen's engineering chal- 
lenges. Because dF acute pollution and 
energy security worries, the Germans have 



produced Ihe most advanced cam . BMW has 
Focused on using liquid hydrogen stored in 
vacuum superinsul&ted lanks (See "Hydro- 
gen -Powered BMW/ page 61 r Nov, mu Al- 
though complex and expensive, a liquid 
hydrogen system is the best current compro- 
mise between weight and range. Mercedes 
has used metallic hydride storage media, 
which are completely safe, but need In be 
very heavy to store large amounts of fuel. 

Although nol as technologically sophisti- 



cated as the German programs, a car con- 
version project recently begun at Riverside 
Community College in CaJitemiaisthe most 
significant U ,S. effort, because it has Ihe 
support of the South Coast Air Quality Man- 
agement Dtsutci Representing some of the 
most heavily polluted areas in the country, 
Ehe district has taken the lead in developing 
anljpolFultOn technologies that are likely to 
be adopted else where as pollution prob- 
lems spread. —AG. 



"m, 
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BMWi hydrogen-power ed car k t*» most idwnd one 
currently on the roMF, It cashes fuel In Hgfvdeniily, liq- 
uefied fonn to extend range. 
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■ Mare powerful fuel cdk that con- 
vert hydrogen and oxygen into elec* 
tricity at very high levels of 
efficiency. The.se can now produce 
four to five times as much power for 
their size as was possible two years 
ago. Fower-to- weight ratios are now 
near Lite point where they could he 
used to run electric airplanes and heli- 
copters with tremendous rangy. 

These and other technologies now 
developing could form the foundation 
of an overall energy economy in whidi 
hydrogen would replace fossil fuels 
and electricity as the basic energy 
currency. 

Turning sunlight 
in to hydrogen 

According to a study by Joan H, 
Ogden and Robert H, Williams of 
Princeton University, electricity 
from a 24 4 -mile -diameter array of 
photovoltaic cells in New Mexico 
could electrolyze water into enough 
hydrogen (and oxygen I lo satisfy the 
energy needs of the entire U-S, 

Based on the predictable arh^ince of 
photo voltaic technology. Ogden and 
Williams calculate that by the year 
2000, amorphous silicon PV cells with 
e Hick neks ht t wee n 1 2 and 1 H jie rcent 
should be available at 20 to 40 cents 
per peak watt. Figuring in other costs 
(land, electrolyzers, financing and so 
an), that translates into hydrogen 
costs between S l . iw and $1,83 for the 
energy equivalent of a gallon of gaso- 
line. In Germany, where gas already 
costs more than that, a large solar hy- 
drogen plant is now near completion. 

Hydrogen to go 

Once bytlmgen becomes available at a 
reasonable cost. une of the first large 
markets far it is likely to be transiKir- 
tittiom Converting even u small pro- 
portion of the cars in polluted areas to 
hydrogen could rut amag substantial* 
ly r and at less cost than new mass- 
transit systems. (See “Hydrogen 
T ml ay: Clean Car Power' 1 on iiuge 22. \ 
But ushig hydrogen to power a car 
puts you face to face with a giant prob- 
lem: How to carry enough of it. Be- 

earn**? hydrogen contains only about 
one-third the energy of gasoline per 
unit of volume, you theoretically have 
to carry three Limes as milch to go the 
same distance. 

The Modification Assisted Cold 
Storage System (MACS) being re- 
searched by James A r Schwarz of Syr- 
acuse University may be the answer 
here. MACS takes advantage of the 
porous structure of activated carbon, 
which gives it about 2000 sq, meters 
of interior surface area per gram. 
Dr, Schwarz exposes the carbon to a 
dilute mix of oxygen and nitrogen at 



controlled temperatures and pres- 
sures, causing the carbon to oxidize 
slightly, car calcinate. The chemistry 
k not fully understood* but somehow 
calcination allows hydrogen Lu boor l 
with the carbon surfaces in molecules 

i Pfo m axi m t »rn tu jHJjft 1 92/ 



Hydrogen on fhe wing \ffnm iop\: 1?ie first 
aircraft to burn hydrogen was 3n Airfare B- 
S7 converted Uy NASA In 1 95ft. It want un- 
til I98B that i ht R u»jans produced their 
converted Tu-TS4, Now on the drawing 
hoard it an Airbm with a hump for hydro- 
gen. X^O-dertved spacecraft may begin or- 
biting payloaefs c-nrPy In the next century. 
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COMPARISON TEST 





If you like the minivan concept you'll love these 



BY RICH TAYLOR. Contributing Editor; PM Photos by Ron Hussey 



FORD 

AEROSTAR 



CHEVROLET 

ASTRO 
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A MIN IVAN equipped with 
all-wheel drive has to be 
the moat versatile vehicle 
on American highways. 
You can carry seven passenger's, haul 
a half-ton of almost anything, Low a 
boat up a slippery launching ramp or 
arrive at a posh affair looking stylish 
and smart. And you're more likely to 
arrive safely, no matter what the 
weather , thanks to the added traction 
gained by driving all four wheels. 

There are two types of all- wheel- 
drive systems, with one important 
difference between them. Most pick- 
ups and sport/utility vehicles use a 
simple 4 - wheel-drive system, with s 
transfer case connecting the front and 
rear differentials. These systems are 
designed for occasional use at low 
speeds on slippery surfaces. 

The nil- wheel-drive systems in our 
test vans are like those used in cars 
tike the Audi Quattro or Mitsubishi 
Sclipse/Eagle Talon. Nut only is 



there a differential in each axle to al- 
low the wheels to turn at different 
speeds, there's nlso a center differen- 
tial that allows the various drive- 
s hurts to rotate at different speeds. 
This means you can drive four wheels 
all the time, even on dry pavement, 
without undue drivetrain wear. 

There are six all-wheel-drive mini- 
vans on the market. We assembled all 
six for instrumented testing, includ- 
ing a wet track evaluation, pin* a 
general wringing-out in real-world 
conditions, that ranged from moun- 
tain roads partially covered with 
melting snow to sun-baked freeways. 

As you'd expect, all have capabili- 
ties lacking in their 2-wheel counter- 
parts. But that's where equality ends. 

Toyota Previa 
LE All-Trac 

For all seasons, our general favorite is 
Toyota's brand-new Previa. There's a 
lot to like horn. The Previa’* appear- 

... 



anee is striking — not as radical as 
fiM's rakish new GM200 vans) but 
clearly on the cutting edge of contem- 
porary design, It also endoses a ware- 
house of useful interior space. Anti as 
we' ve come to expect , Toyota's fit/fin- 
ish work is flawless. 

The Previa’* chassis and drivetrnin 
are just as clever as the bodywork. 
The new 2. 4-liter riohe 16-valve Four 
is canted over on its aide at 75 c and 
mounted amidships under the floor. 
This has many benefits, including ex- 
cellent weight distribution anti a low 
center of gravity. The engine is pro- 
tected by tLtikillplate, and service 
functions — coolant reservoir, oil 
check, drivebelts — arc under the 
horn]. Unorthodox, but it works. 

From the center differential — 
viscous-coupled, limited-slip — drive- 
shafts go fore and aft to differentials 
driving halfshufts that transmit pow- 
er to the independently suspended 
wheels. There are MacPherson struts 





VANS FOR ALL SEASONS 



VOLKSWAGEN VAN AG ON SYNCRO 



MAZDA MPV 4WD 



in front anrl u 4- link setup with a Pan- 
hard rod at the rear. The result is 
transient response as good as any- 
thing in this class. Add 4- wheel anti- 
lock vented disc brakes (optional), 
and it gels tup marks for stopping. 

The interior gets mixed reviews, 
Most successful is the triple-curved 
dash that groups minor controls into a 
projecting center console. The dash- 
top f listbox is also neat. Less attrac- 
tive are the oval speedometer and 
beanhole cutouts in ihe steering 
wheel. The Previa has seven comfort- 
able seats, The rearmost fold flat 
against the sides for cargo loading. 
Materials are tup quality, there's a 
top-line sound system and upscale 
touches everywhere. 

All in all, the Previa is a terrific 
combination of style, safely, comfort, 
function and fun. Although the engine 
lacks the launching power of .some of 
the other V6 b, the Previa is, for our 
money, the state-of-the-art minivan, 

Mazda MPV 4WD 

Think of the MPV as a more conven- 
tional alternative to the Previa, The 



styling isn't quite as striking, the en- 
gine lives under the hood, and the in- 
terior leans more toward traditional 
ideas of comfort and convenience. It's 
also a good deal more snug. 

But an the Mazda's scorecard, add 
the plus of performance that's just 
this side of exhilarating. And this 
truck is as easy to drive as any com- 
pact sedan. 

The MPV handles well, and the 160- 
hp Vh gives it a lot more punch in all 
speed ranges, All controls are easy to 
operate, with the notable exception of 
the worst column shifter since the 
lH4f) Kaiser, 

The MPV's interior ergonomics are 
better than the Previa's, with a pad- 
ded steering wheel, white-on-black 
gauges and very good bucket seats. 

The Mazda falls down a bit on inte- 
rior volume, iiul in every other re- 
spect, this minivan is excellent — 
solidly engineered and solidly built. 

Ford Aerortar 

When the Aerostar 4wd was intro - 
duced, ii looked like something from 
"Star Wars/' Jtut ju^t as R2D2 has 



given way to “Teenage Mutant Ninja 
Turtles,” the Aero-itur has been sur- 
passed by the Previa and MPV (as 
well as the non-iwd GM vans). 

But that's not to say the Aerostar 
doesn't have a lot to offer. Thanks to 
its big 4 .0-1 iter V6 t the Aerostar has 
gobs of smooth midrange torque. And 
it feels firmly planted on the road and 
very easy to drive. 

Ford quality is truly world-class 
these days. The Aerostar is welt-fin- 
isherj and refined and seems durable. 
The all- wheel-drive system functions 
without fuss, all the controls are easy 
to find and operate, and seating is 
first-rate i one of the reasons this van 
emerged as a consensus pick for best 
bet to drive in a coast- to-coast run. 

If you plan to run up a lot of hard 
miles, haul heavy loads nr hitch up a 
trailer, the 4wd Aerostar should be 
high on your lbt n maybe even ahead of 
the more car like Previa and MPV. 

Chevrolet Astro/ 

CMC Safari 

The Astro— and identical twin, Safari 
— is a perfectly competent all-whcel- 
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MHdUFACrU«£J» 
; MODEL 


IASEFRICE 
PRICE 
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ENGINE 

DISPLACEMENT 

tM 


ENGINE 
HP, NET 
TORQUE |1t 14.) 


ENGINE 

DflWE 

LAYOUT 


TRANS- 

MISSION 

TTPC 


WHEEL- 

USE 

CM 


LENGTH 
OVERALL 
Ii" f 


WIDTH 

QVtRML 

ISM 


1 FLACK 

FRONT HEAR 

IW 


CURB 

WEIGHT 

m 


Chevrolet Astro All-Wheel Drive 


$16,300 

$22.51? 


VGQHV 

262^1 


TiSDii’-sOCOipm 
230 i-j 5400 ipm 


ironl 

4wd 


4-speed 

aula 


HDD 


177 0 


770 


£5 1 65 1 


3700 


Ford Aerostar 




vfcOfiv 

245 -1-3 


1 55 :cl- 4200 rpm 
21S ■ -l 24D0 rpm 


Irant 

4wd 


a tpeed 
Wife] 


I I » *J 


f74.fr 


71,7 


&t.560.0 


3600 


CMC Safari SLT 


S 05.51 3 
$22,572 


VGOHV 

ifiEflWi 


i SO 400D rpm 
£30 £400 rpm 


Iront 

Jwd 


4-EEttBd 

auto 


HOP 


ITT & 


770 


65.1 65.1 


3700 


M? 7 da MPV 4WD 


5‘93S4 

SZ1.51Z 


V6$QHC 

1BD2954 


IMPifiOttbilsm 
1 65 1 j 4 DOG i pm 


iwt 

JYrtJ 


speed 

auio 


110 4 


171 & 


71 9 


60 0 60.6' 


4050 


Toyota Previa LE AU-Trat 


£21. 306 
$25,667 


\A DGHC 
145 24315 


13B rdiMJDipro 
1 54 j Aditfj rpm 


mid 

4wd 
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VW Vanagon 
Syncro 

VW's rear-engined Syncro 
is* frankly, not in the same 
league with l he other vehicles 
in this test. It’s beauti- 
fully finished, inside and nut, 
amt the interior is more ver- 
satile, In fact, you get a fold- 
out table, swiveling seats 
and a mattress above the 
engine compartment — all 



drive minivan* It has good | 
power, a smooth drive ays- I 
tem t adequate handling and I 
ABS brakes. But the basic I 
concept, nevertheless* is 
somewhat flawed. ®!g 

For starters, the Astro's I 
olii-fa^liii'iuvd ^husn-nust.' de- I J 
sign cramps driver and pas- | 

senger i ■ ■ ■ i v - p iri/ a i‘ i pH] ji.1 iht- I : 
engine 1h.\. It jitso puts must I 
of tlu- weight cj cl l I k- front I ||£ 
wheels, whieli doesn't du I SJ 
much in! bundling. I' he iin- \ 
h j ; l d - - 1 1 r--.ii" si> if f rrt 1 1 l£ ■' and I 
himps ■ i ■- • ■ r v *- n tmimr Ljfll 
imi ■: i : , ‘ ' .in-. ■ i . ; “i : i 

rates , am l the split rear d« m rs 
limit rear vision.. 

t'rn ' 3 . ‘ i . i ! i ■ i ' V i i mi- I *_ 

plenty of torques but it's 
rougher and noisier than the other 
VGs in this group, and runs out nf 



standard. 

So what’s wrong with the 
HH Syncro? Basically , u Id age. 

With only 00 hp, the engine 
is anemic. Merging onto a 

freeway is a distressing e\pr- 

r ie nee. Acceleration is fur- 
ther hampered by an antique 
shifter thai has to reach from 
the driver's compartment all the way 
back to the mu -mounted engine. 



numbers, the Chevy Astro handles 
quite well in the real world. 



breath at relatively low rpra, which 
holds it back at the test track, 

On the bright side. GM's drive sys- 
tem is flawless, and thi 1 engine per- 
forms well in normal everyday 
driving. And despite its &o-ao lest 



The Astro's interior is nicely fin- 
ished, but in 7-passenger trim, there’s 
no luggage room behind the rearmost 
seats, and limited legroom elsewhere. 
The fi -passenger model is far more 

useful 



Styling is subjective. But let s face 
it, the VW bus design goes back nmp- 
teen years and isn't getting any better 
looking. We ci iuld go on, but why beat 
a dead hom-V A Yanagon replacement 
is on the way for 1992. PM 
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FORD FOUND A NEW ROUTE TO 
THE GREAT OUTDOORS. 

Compact sport utility vehi- 
cles seen iff I like a passport to 
any territory you wanted to 
explore. 

No route was too rough* no 
campsite too far off the road. 

One problem: Some vehi- 
cles didn't give you much 
room to stretch in. much less 
explore in. 

THE 1991 EXPLORER. DESIGNED 
FROM THE GROUND UP. 

The new, long wheelbase 
made all the difference, It 
means doors can be wide, 
easy to enter But. the real 
news is behind those doors. 
You'll find plenty of head- 
room, legroom, real room 
for ad venture. 



ENGINEERED TO TAKE IT, 
WHEREVER YOU TAKE IT. 

The four-wheel drive 
Exph»f£Mips.Twin-Truet ion 
Beam front sWfc*nsion .for 
independent wheel action. 
The frame s ladflih • Kpe 
construction utilizes heavy 
gauge side rails and 5 
cntssmenihers, OUT 
all-terrain tires lire available. 

GO EXPLORING 
IN REAL COMFORT. 

Discover alt that’s available 
in Explorer Sport. There are 
power w indows, door locks, 
remote mirrors; a tilt-up 
open-air roof and sport bucket 
seats with leather seating 
surfaces are available. Sound 
good? Wait until you hear the 
available Ford Jill, audio 
system. 



You'll find a big. deep cargo 
area loo. Pack all the gear 
you need, and then some. 

Space isn’t taken by the 
spare tire; it s mounted below 
the cargo area. 



For longer or bulky sup- 
plies. just fold down the 
rear split -bench seats. The 
rear access is also versatile: 
open just the window or the 
entire IS ft gate. 













a 



EXPLORE 

TOIK v ,. ^ 

With all other U4 cutapnw 
itilitv vehicles, shifting to 
1 WD means struggling w i ' 
■Umisv, flonr-fotmtlferi s 

[h;it uses lift passenger i 

and elbow grease: lnstea . 
Explorer hto Ford s uxelusiw. 
Touch firtye system. \\ Uh thv 
push of a dash -mounted 



4 x 4 




•iom NEW ROMS at TW r N# 
TOUCH OF A BUTTON. E*}itoj t r t.< 

. . .. ■ « * III ihEll 





lulton. you shift from 2- to 
l -wheel drive high, and back 
igain, on the (1y. . 

The powerful, encigette t excfl/rinv. 
'ngine is a fuel -injected l.OL 
i'-tf. fViwer front disc brakes 
are standard . as is the rear 
anti-lock brake system. 



- d, 2 -iW 

(Murer can n»w ins, 

AH 1KA1 A-WHIH BMW 
:HKLE. * .WITH 2- WHEEL OR I Vi. 

If you don't often encounter 
conditions that call for AW I . 
o\V] ) onlv models are available, 
as are 2-' arid 1-do or mode is. 

‘ The *J ■</< *>r Exphrer itns 
been named “Four Whe eler of 
the Year tv Four njieeler 
nuignxine. Competing n/fotnst 
some afthe newest vehicle . i 
in its etnas, foreign and domes- 
tic, Expbter ranked # J m um 
rontl ride and drive, exterior 
ity/ing, and ovtraU interior 



BEST-BUILT AMERICAN CARS 
ftNO TRUCKS. 

Thu best-built Amenemi 
cars am* trucks are iniilt bj 
Fort Motor Company, this 
is based on an average of 

consunter-reportedproblein 

in a series of sure ot all 
Ford and compeatmt* * i- nj 
models designed afid hunt 
in North America. At Fort, 
‘“Quality is Job 1 " __ 



Discover the 19 £D Ford 
Explorer. You II see ■ ■ 

Nobody's ever taken four- 
wheel drive this far. 



Buckle up - toKt-llu rw t> cult wvt live*. 

explorer 

Have? you rlrivuii u Fori^-lrtU 1) ■ 



ELECTRONICS 



UPGRADING YOUR 
FACTORY SYSTEM 

You bought the factory car audio system but now you 
want more Here are the options. 



BY LAWRENCE B. JOHNSON ,H 




I N THOSE FIRST exhilarating 
tulles, when list- tires still ^hine, 
the paint glistens* the upholstery 
has that new-car smell and you 
think the sound system sounds like 
Carnegie thill — all is right with the 
world. Hut soon, something is amiss 
and you ain't put your finger on it. 

It’s the sound system. The tunes 
just ( loil't cut j iLsu re t| 1 1 to tJ u 1 l est « if 1 1 te 
car. This is the package that came 
wit h the keys, and it was fine fur a 
while. Bui you'Ye heard better. 

Not to despair, Factory auLtrsound 
systems w ere created tu he improved 
upon — upgraded, as the aftermarket 
mavens like to put it — and there are a 
million ami one ways tu go about it, 
Yoti re Laid do nul Seal surgery, bin ,i1 
usually makes more sense to take U a 
step ;iL lL time. There soften mi better 
place tu start your upgrading than 
with the immediately offending com- 
ponent! apeukers. 

With some splendid exceptions, 



factory system speakers tend tu be 
limited in their performance. They 
in ay be plentiful enough, say, a pair in 
i he fi'£ mt 1 1 ■ u i rs ; m r l a not h e r | nai r in t h € 

rear fleck or walls. But their 

high -frequency response may end 
around HMMMJ Hertz, even though 
your hearing a nd the range of many 
recordings extend to nearly twice 
that. As for baas response, are we still 
having a serious discussion? 

Extend your range 

Some very rewarding improvements 
can lie made by simply replacing the 
factory drivers wilh real hi-fi speak- 
ers. No cut ting im l he deck nr doors is 
likely to lie required, nor is ton much 
labor and only mode si expense, For 
instance, most full-siw and midsize 
cars would aectnrtmndate a fi ■ <p-iru 
2- way S]jeaker such as Alpine's model 
G205 £$130 per pair list) in the rear 
area and its companion ttSU ($00 per 
pair list) up front. 



With the mif}* combination buss 
driver and cone- type tweeter, you 
suddenly have a rated frequency re- 
out to 2I,i Km Hz and down to 
■l"i >1 z. Speakers of this design and 
quality are typically quite i sower-effi- 
cient. which means they should de- 
liver a go. nl. full sound from the am- 
plifier jiower built into the head unit 
(cassette receiver or otherwise) that 
came with you rear system. The -3 * <k 
m, 020-1 affords less bass extension, 
but should provide the detailed mid- 
range and highs needed fur good fron- 
tal stereo imaging. 

Once Lhe upgrade bug strikes, and 
you begin to see and hear what can be 
done with sound in a car, chances are 
you’ll soon be ready for the next step: 
a higher-quality head unit and proba- 
bly some outboard power. Hut let's 
put t he muscle move on hold and con- 
cent rale first on getting a solid cas- 
sette receiver. 1 fynu chouse one wit h 
preamp outputs* such as Kenwood's 
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JVC 
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Among the product! you can 
trie to upgrade an tailing 
system are Ihs BJaupunkf 
B MAS 3 503 arTiplifrcr foppo- 
site) Hit \nq tor 5900. JVC i 
CD<hangcj- "Commintltr" 
[above f Irsting ror *250, The 
5 AS TfcZ Bazooka subwoof- 
er |jtopJ rrSTing for S2I9, 
and the EcPlpie EQS-1000 
dJgitai sound processor 
[NgHtl listing far S 3 000 



ft Aj r~ j— - 
- O / | / .C 1 1 / 

ra L [ N 



K I U ' , w i i-'S-LSMh. it will he t*i is to r 1 1 1 

add power amps later without junking 
that receiver, Like other ciisse tti J 
receivers. the KRC-r^.i cun U* pur- 
vhused with u slide-nut chassis to min- 
i pi i i/.f t he c ha me * if i heft . 

The Kenwood, which fealurtoum 
AM F M tuner with an nut ore verse 
cassette player inn ali<le~oul ehussis, 
n Isa >erves us n gmn| example mi a 

VuLiple itf Other CiilinU, ItH I Tiled | h ] W" - 

or of JU wuLts u channel is probably 
twice w hut y i m got withyouremr, Rut 
a word nf warning almul power rat - 
eel gs. They are nut stand untiled tu 
jlU tosuiUid , am] l here's a tendency 
among manufacturers to pi ay with 
Eiujn Vie rs. A t 1 v ert isei ne t j Ls t pu r L i cu - 
larly Lhose paid fur by retailers, often 
talk ut nut maximum nr peak [lower 
output w Inch tain be it very impressive 
aii nr fid waits a ml which the amp 
might hu able to sustain for. say, sev- 
eral milliseconds. 

Depend in £ nn your budget and ex- 



I levt at ions, you might out go the re- 
ceiver mute at all. but head straight 
fur a cussriLe Luiior (n lLIl mi built-in 
amp) or CD tuner or even a hybrid of 
the two. Without the built-in power 
afforded by a receiver, all your sys- 
tem |Hiwer w ill s] i ring from miLbourd 
amps tucked away in the trunk or 
stashed under the seats. This is where 
eur-fi stall stn gel serious and heady. 

CDs In the trunk 

For the moment, lei's bypass tape 
and look at CD tuners, which are 
quickly becoming more affordable. 
Sony's recently introduced CDX- 
iW20 t at $45ti P features 4-times over- 
sampling in i he Cl) section and auto- 
i lining in the AM ami FM modes, Volt 
can have both tape and CDs on the 
road by linking your tap head unit U> 
a CD changer si-eured in the trunk or 
hatch area, Several com pm lies offer 
ct uni i {tu Lt i< His of CD ehtti kgers am l cas- 
se U e tu lie rs ci n it it j] lers . A s m i m 1 1 1 -* ■ n 



u i jin exist in gsy sum, the C D changer 
would lie awes sect via a handheld re- 
mote commander win d into the eas- 
sette tuner. For example. 4 Vt's XI.- 
M K 1 201) 12-dise C D changer < 
cun be patched into your system and 
operated via its matching KR-KMl- 
controller ($£>l Ik 

To savor the full dynamic range and 
clarity nfCDs on wheels, yuu need 
some hefty system power, speakers 
that can handle il h anil reiritorixmierd 
i if subwoofers on Lhe ext pa bass. 
You’re best off start L tig with speak- 
ers, is ml lolling [buse choices del er- 
mine how many and what kind of 
in n } iliflet s y 1 1 u'll fleet I . 

For optimum stereo staging, sis 
well as maximum accuracy and puw er 
ha tul ling, something like Boston 
Acoustics’ mihrltf l Tfil — u set of sepa- 
rate fi!£-iii, midranges imd 1-in, 
Tweeters listing fur — can he used 

in front. The midrange drivers go into 
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UPGRADING YOUR FACTORY SYSTEM 



the doors, with the tweeters in the 
dash locations where factory speak- 
ers are usually found. For rear-area 
fill, it's not a bad idea to stick with 
matched speakers. In this ease, Bos- 
ton Acoustics' model 751 component 
array listing for $230 per pair. The 751 
consists of a pair of 5Yt-in. midranges 
and 1-in, tweeters. 

Better bass 

In the unmincing words of one veter- 
an car-fi installer; "What this business 
is really all about is creating deep 
bass.” To cross the line from pretty 
good sound to superson- 
ic sensations, you need a 
subwoofer or two. You 
don’t need to make room 
for an 8-, 10- or 12- in. 
woofer in the passenger 
compartment, because 
the ear generally cannot 
discern the origin of 
deep bass frequencies. 

The subs can be mount- 
ed in the trunk, if you 
have one, or enclosed in 
custom-made boxes in 
the hatch area of sporti- 
er cars. All that matters 
is the transmission of 
those low- frequencies 
into the listening area. 

That can he accom- 
plished by venting the 
subs through the back 
seat or even through a 
rear deck re-covered 
with an acoustically 
porous material. Even 
among autosound hob- 
byists, who measure 
power by the kilowatt, 
the cardinal rule is to 
preserve the vehicle’s 
stock appearance. A 
really trick sound sys- 
tem is, above all, one you 
can’t see. 

Among the more cost- 
effective bass solutions, 
especially for cramped 
spaces, is the SAS 
Bazooka T62 sub- 
woofer ($219 per pair list). The 
Bazooka T62, named for its appear- 
ance and potent report, delivers bass 
down to a low 39 Hz, while demanding 
comparatively little of an amplifier. 
Some installers prefer the more de- 
fined sound and greater power han- 
dling capacity of a conventional cone 
subwoofer, such as the Infinity RSDS 
1 2 (Listing for $225 each) , 

How many amps? 

With all this sonic firepower in place, 
how about a spark to set it off? Ampli- 
fiers can be as simple or as complex a 
subject as you care to make them. 



Many installers like to use a minimum 
of two amps, one dedicated to the sub- 
woofer and one to the stereo satellite 
speakers. 

Some amplifiers can be Used in ei- 
ther stereo or mono, an option that 
gives you a lot of flex ibi lity i f you want 
to build a car audio system over time. 
The Altec Lansing ALA-552 ($300) of- 
fers 50 watts per channel in the stereo 
mode. The ALA-552 can also be 
bridged Lo operate at 100 watts in 
mono — perfect for the omnidirection- 
al bass thundering from a subwoofer. 
Amplifiers from several different 




work with variable cutoff frequencies 
across the spectrum. 

Not all factory-installed systems 
readily lend themselves to upgrades. 
Some, such as the Delco Bose and the 
Ford JBL factoiy systems, are quite 
good to begin with, but incompatible 
with most aftermarket components. 
Denon has come up with an answ r er to 
such puzzles in its Car Audio Modular 
Interface (CAM1) series, a system of 
interlocking modules that Denon says 
will allow you to connect any in-dash 
unit, factory or aftermarket, to any 
amplifier The DCL-420 4-channel 
level interface control- 
ler, for example, offers 
individual control of the 
input and output levels 
for each component 
linked to the amplifier, 
Alpine is taking an- 
other upgrade ap- 
proach. Its CD Shuttle 
Link is a module that 
connects between a fac- 
tory cassette receiver 
and a car compact disc 
changer. Due to the 
varying methodologies 
used by the car compa- 
nies, there are 14 differ- 



The Eclipse EOS* 1 000 [center| b a digital sound processor (hat replicates the 
acoustics oT different environments. The system — connected between CD 
tuner and amplifier — requires two pairs of speakers, a subwoofer and a cen- 
ter-channel speeder. The tEnter-charmel speaker [right | Is powered sepa- 
rately by the EQS-IOO0 1 10- watt amplifier. 

manufacturers have this capability. 

Some high-power fiends also like to 
use a separate mono-mode amplifier 
for each stereo channel. The power 
ratings for each amplifier should be 
matched, of course. 

Another approach to amplifiers is 
to Use just one amplifier with a single 
massive power supply for the entire 
system. Blaupunkt's BMA 5350B 
($900) is typical of that class. Rated at 
50 watts into each of four channels 
(bridgeable to 100 watts by two chan- 
nels), the BMA 5350B also includes 
150 watts for subwoofer service, as 
well as an integrated crossover net- 



ent Shuttle Links with 
60 applications. Prices 
vary for each, but most 
are under $100. 

Add surround* 
sound effects 

The boldest break- 
through lately is the 
auto adaptation of sur- 
round sound through 
digital signal processing 
(DSP). One of the first 
units to feature DSP is 
the Fujitsu Ten/Eclipse 
EQS-1000 ($1900). This 
magical little black box, 
which can be tucked 
away beneath the dash, 
uses a 24-bit chip that 
makes 13 million compu- 
tations per second — 
enough computer power 
to duplicate the acoustical character 
of a concert hall, jazz club, arena or 
cathedral — including the early and 
late reflected sound and decay time. 

Or you can create your own acousti- 
cal environment by altering delay 
times and the subwoofer level. The 
EQS-1000 does require both a sub- 
woofer and a center-channel speaker 
(for which a 10- watt amp is built in), 
plus two pairs of speakers. Other 
companies, like Technics and Pio- 
neer, promise DSP surround compo- 
nents later this year. Technics say? its 
system will be built into a head unit, 
probably a cassette tuner, M 
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TRUCKS 




Although the pickup truck has resisted change for 
decades, new ideas are on the near horizon. 



8Y CLIFF GROMER 




it 

price tags. Where the ear says: 
on pickups. Their concept de- “pni driving this because it’s all 
sign* take R fresh and futuristic 1 ran afford," the truck comes 
look nt what was once* pur* ucrotifi with -a more positive 
workhorse. One look at the sporty, macho image: ‘Tm driv- 
trucks pictured h e r e a tid y o u mg this because I'm hip. 1 * 
know they're not destined to 
groan under « load of gravel. DOtJge LRT 

These dream haulers focus on Dodge had a popular hit in '78 
persona] use and recreation, with its LTI Red Truck— a vehicle 



v ■ 



tow ly pickup truck into a cult/ 
lifestyle thing. Maybe it was 
Detroit market research that 
tapped in on pickups becoming 
a first-vehicle choice among 
a growing number of buyers. 

Whatever it was, Detroit and 
the Import truck designers have 
gone back to the drawing board 



And, like their concept car breth- 
ren , automakers use them to 
gauge public reaction to overall 
look as well as specific features. 

Pickups are more popular than 
ever, with the biggest growth in 
personal use. Compact tracks 
have a big image advantage over 
economy cars carrying similar 



Dodge LRT 

Dodge had a popular hit in '78 
with its LTI Red Truck — a vehicle 
now in demand by collectors. It 
had a macho truck image and 
good performance from a con- 
verter-free 3d0-eu.-in. Vg. The 
Mopar folks ore trying to recap- 
ture some of that magic with 
their LRT CLittlc Red Track) 
convertible based on the V8- 
powered Dakota. 
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NISSAN GOBI 



The ujui.ji.ji' fmnt-end treatment i> 
ilejtigncd to look tough and aggres- 
sive, According to the designers, the 
grille, pontoon fenders with flush aero 
lamps and integral bumper are sup- 
posed to emulate a Peterbilt look. 

The top and bed are special features 
on this 4x4. The convertible top uses 
retractable metal panels which stow 
behind the bucket seats. They are 
moved by electric motors, similar to 
the old Ford retractable hardtop. The 
track mechanism for the system is 

ISUZU 
COSTA k 



housed in the 

sport bar, which also sup- 

|wrts off-road lights. 

The bed tilts like a dump truck, and 
a w’ineh/conveyor track allows easy 
loading/unloading of an ATV, The 
package is rounded out by 17-in. 
wheels similar to those used on the '89 
Dodge Viper RfT concept car. 

Nissan Gob! 

I f you think eniry-levd truck* tend to 
be plain and bland, the Gobi will 

quickly change your mind, Nissan de- 
signers looked to the Bell helicopter 
for ins ( li rat ion , a nr t th t* chopper m- 
L flue nee is quite evident in the 



ger benefit* firum a spa- 
cious loungdike area, 
Nissan adds a bit of wit to the al- 
ready-amusing overall shajw by label- 
ing outside storage compartments: 
"Tilings,” “Stuff” and “Odds and 
Ends/" Many cars and trucks are al- 
ready equipped with a removable ra- 
dio, but the Gobi goes one better by 
giving you a removable glovebcOL Out 
back there's a functional bed that uses 
folding corrugated side panels for 
easy loading and unloading. The Gobi 
mny not fly, hut unlike some airlines, 
the truck at least gels you and your 
luggage to the same i k-stination at the 
same time. 

fsuzu Costa 

lsuzu adds a new twist — or slide — to 
its sporty Costa -Ix-l-sealer proto- 
tyj . Push a button and =i motor-dri v- 



pod -shaped cab and 
p asy mmet rica I inte- 
rior. Controls 
WtL ami instruments 
grouped to- 



il re grouped to- 
ward the driver 
while the piLssen- 
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en sliding deck moves forward to 
cover the rear seats, effectively si- 
lencing back-seat d rivers or just add- 
ing a sportier appearance. The vehicle 
also explores the use of plastic body 
panels as a definite coming trend to 
pickups in general, Powerptanl is a 
2. 6-liter Four cranking out 120 hp and 
1 46 ft. -lb. of torque. 

Chevrolet/PPG XT-2 

Shades of Kl Cam i no — an I ROC Ca- 
mara pickup. But the El C. never jier- 
formed like the XT-2— even with a 
45+-cu,-in. V8, What we have here is 
serious Vfi power in race trim produc- 
ing 3GQ horses for quarter-mile accel- 
eration in about 13 seconds flat and a 
0-to-G0 mph time of 6 seconds. 

Not surprisingly, the function of 
the XT-2 goes beyond most concept 
trucks as it will see active service as a 
pace vehicle For the CART PPG Indy 
Car World Series. To handle t he task, 
the pace truck was built from the 
ground up and is hast'd on a lube 
frame with integral rollbars — neces- 
sary rollover protection at racing 
speeds. 

The huge sloping windshield, which 
also serves as the hood, is the largest 

K ieee of windshield glass ever made 
y PPG and lifts on gas struts like a 
hatch. With the windshield raised, 
the top of the instrument panel also 
lifts up for access to the engine. The 
rear drcvetrain is accessible through a 
removable bed Door. 

The 4.5-liter 90° V6 traces its line- 
age to a Trans-Am racing-type 
powerplant, and uses Chevy high- 



FORD SURF 



tierfoitnance Bow Tie 
components, including 
the block and cylinder heads. 

A special clear-coated PPG 3-step 
paint job with blue mica chips over a 
red base gives the smooth flanks an 
electric blue color in the ami that 
changes to purple in low light. 

Surf And Street 

Ford fields tw r o concept trucks — the 
Surf, a no-roof, no-tailgate version of 
its new Explorer 4x4, and the Street, 
an exercise that goes head-to- 
head with the California cus- 
toms in creating a mean and 
nasty street image. 



The Surf is promoted as a 
leisure vehicle — a fun way to 
get to the beach. Big 15-in. 
wheels help traction in the loose 
stuff and add to a macho look. Flared 
Fenders control water and sand spray, 
while special wheel discs keep hubs 
grit-free. It's all topped off with one of 
Ford’s uninhibited paint jobs. 

Based on a full-size F -159 model, 
the Street gets its don 't-mess- wit li- 
me Hulk Hogan stance from a low pro- 
file and big 16-in. wheels. Roof height 
is chopped 3% in. The truck is lowered 
4 in. in front and 3 in. at the rear. Then 



GEO 
HUGGER 
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the suspension was set up to create a 
nose-down, “bad" attitude. 

The California influence is also evi- 
dent in the shaved door handles, 
frenched antenna and quad ex- 
hausts molded into the rocker 
Ford doesn’t have 
anything special under 
the hood to buck up the 
menacing look, but that 
may soon change. 



GEO Tracker 
Hugger 

The Hugger exercise on 
the Gen Tracker convert- 
ible is definitely not for 
introverts. Its screaming 
?.onker fluorescent paint job could 
easily be a landing beacon for UFOs. 

The designers went for a fun, rug- 
ged look here in creating a really baste 
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recreational vehicle like the original 
Jeen. They muscled up the from end 
w i l h a version mf the i'uJJ- 

suu j < K [pickup grille anil tube bump- 
ers, The Tracker ileri [£iiers aUti 
achieved an tij >en-mr look hy eliminat- 
ing the tnp H chucking Lbe rear M-ats, 
hardware and carpel iug r making fur a 
2-seal minipickup, 

A companion design— Hiagger II 
—is a less radical exercise with [pos- 
sible production in mind. This version 
retains the Tracker s top hardware 
and uses a canvas top thafs Velrrned 
in position, making it possible to easi- 
ly remove the entire tup or just the 
front half portion. The canvas rear 
section zippers out. 

CMC M a halo 
And Transcend 

Not one to be left out of the concept 
truck crowd, CMC has cooked up two 



offerings— the Mahalo, a convertible 
based on the P H] compact Sonoma ex- 
tended -cab pickup, and the Sierra- 
based Transcend. Designed to fit right 
in with the California truck scene, the 
Mahalo's ‘"sea spray” 3-ooIor paint 
scheme ia a real head turner. If you 



can't get to the beach, just stand by 
the truck and amell the salt air. 

The extended-cab version is unusu- 
al in the custom truck arena, but the 
designers felt it gave a convertible 
more styling potential with the top up 
than the smaller version. The look 
here is more coupe like, rather than a 
regular cab covered in vinyl. 

The macho look is achieved by a 
lowered ride height and 1 6-in. wheels 
with fat tires. Full ground effects, 
tonneau cover and rear spoiler help 
integrate the entire package. 

The Transcend is geared more to- 
ward luxury and advanced features, 
baaed on the division's full-size pick- 
up, The show-stopping feature here is 
a remote-controlled retractable hard- 
top, Push a button on the remote, and 
motors whir, making the roof do a dis- 
appearing act behind the seats. 

If you're in the habit of misplacing 
your car keys, the Transcend is just 
for you. A keyless ignition system and 
a remote entry system activated by 
the same transmitter make keys and 
door handles obsolete. 

Like the Mahalo, the suspension is 
lowered for a more aggressi ve stance 
and better handling, while a feature- 
packed console sports everything 
from a CD player to just about every 
power accessory known to man . Hi 



CMC MAHALO 
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IF YOU WERE BEING SUMMED BACK AND FORTH 
6,000 TIMES A MINUTE, WOULDN'T YOU 
WANT ALL THE PROTECTION YOU COULD GET? 



Your engine starts. Pistons move up and 
down 100 times a second. Engine pans are 
tortured at temperatures exceeding 400? 
Tolerance levels between pistons and 
cylinder waits are within one micron. High- 
compression engines get so hot, they 
can glow. Oil breakdown can shorten the 
life of vital engine parts. 

That s why there's Castflol GTX 2UW/SJ. 

Castrol's higher viscosity helps 
sustain a protective film between metal 
surfaces while providing maximum 



m 



protection against viscosity and thermal 
breakdown. (For geogt aphic areas where 
temperatures are consistently below 
20° F, Castro] also offers ititt iu, ioW/30 
and h\\ .asjJ 

Use Castrol GTX 20W/50. After all, 
if you were brushing up against a 440° 
piece of metal, wouldn't you want all the 
protection you could get? 

CASTROL GTX 20W/50, 
ENGINEERED FOR TODAY'S SMALLER CARS. 
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ADVENTURE 



DEATH VALLEY 
TO PIKES PEAK 



it' 



We bang out 1300 rugged miles from desert 
sand and rock to high-mountain mud and snow 
in the new Ford Explorer. 



V 






BY JOE SKORUPA, Outdoors Editor, PVI Photos by Rich Cox 



I TS HIGH NOON in Death Val- 
ley. I’m inching up a steep, rocky 
cliff anrl learning the true moan- 
ing of “serimi* off- road iug.** At day- 
break i I vviL s to lil by a park ranger 

ihul the trail to Euhm Canyon goes 
through i hr Funeral Mountains and 
into Nevada. The ranger's exact 
words were' "Ugirtis through. bnt it's 
i a it fo r e very* i r u j . I t's a gut & 1 1 rail u [ » tu 
Inyo Mine. After that, it si serious nff- 
rumling. And I mesm serious." 

Give me ti break. Who could be 
mo re s e r m j us than copilot \l ieh Cox 
and I? We're driving the new Kurd 
Explorer We’ve gut a vvinrh, tun Is. 

spare parts, camping gear, maps, 
supplies ami food fora week. Serious 
ofT-roading is ourmidd le name. 

Four hours later. we’re only hall- 
way to Nevada iWid threatening tu im- 
pale the Ex pbrer on jagged bedrock* 
A series of steps climbs tn a nlHW ft.- 
high pass. We build ramps of louse 
boulders tu create elevated l racks up 
the 1 * stee|* bulges, line uncontrolled 



slide ami the Explorer botLuros out 
hard. Perhaps permanently. 

Everything hinges on the next few 
moves. The trail is definitely serai ms r 
Hue so are we. Finally, suer ess. We 
lurch to the tup and look back at the 
I invest puim in the country. Then, to 

OUT relief, its a speedy Itouiwe down a 
dry wash into sandy Nevada. 

A tough way tu start a b-tlay. 
tnile adventure? Nab. Just a typical 
PM torture test. 

No TripTifc 

My idea was simple. Drive from 
Death Valley in California, to Pikes 
Peak in Cnloradu. Do ii in a stock -lx-1 
spurt utility Vehicle aJld drive at least 
1)0 percent on dirt mails. 

[asked the luealeha|ilerofTri|ile-A 
fur an l iff- road Trip TEk. but the clerk 
said t "Uh* we don't do that/' Must 
people, t was (old, profer interstate 
highways tn the hound neks. I ran l t 
Imagine why. 

Sinte I couldn’t get a Trip Tik. I 
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EXPLORER'S ROUTE 

TNj page- Creeping down a ledge near 
Zion ftMtionai park Jabovc |, a dean naft 
In OtaEh Vafiey llrwet above ). Totem Pole 
Week near Moab (behw rlghtf and a IJar 
in Nevada |far ftgfit ]. Opposite page: 

Fresh snow n&arTeliuride f lop leltJ P -a 
lefious ir&W in California jbctiom left I- 
Ulah x Onion Creek j Inset bottom led I 
and at Pfkei Peak [far rtgbt J, 



OEAtH VALLEY 
IJ.OW-EST POINT 
IN U S A | 

START 



CALIFORNIA 



ZION 

NATIONAL 
PARK 
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ARIZONA 
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contacted Lbe National Forest Ser- 
vice, the Hu refill of Land Manage- 
ment and the U.S. Geodesic Survey. 
Each produces excellent maps show- 
ing dirt roads and trails. 

My vehicle of choice was the new «J- 
door Ford Explorer, replacement for 
the Bronco II. This roomy, compact 
sport'ute was powered by a hefty 4,0- 
liter V6 and equipped w r ith rear- wheel 
ABS and Firestone P23S/75K15 All- 
Terrain tires. Three items on the spec 
sheet bode well for torture testing: 1. 
on-demand 4wd that’s engaged by the 
touch of an on-flash button. 2. a long 
1 1 1,9-in. wheelbase for smoothing out 
b Limps , and 3 . an immense cargo area. 

The moment of truth came in May. 

No nukes 

Location: Badwater Basin, a natural 
blast furnace located at minus 282-ft. 
below' sea level. Time: 8 am. We head 
for the mountains before the tempera- 
ture can reach 102* F, as it did yester- 



day. A serious climb brings us to the 
Nevada border around noun. A couple 
of hours later, we’re on U.S. -95. Total 
driving time to this point: fi hours. 
Distance: 76 miles. 

A quick lesson from the outback: 
Plans made in New* York City don't 
always make sense in the bush. My 
original route shows us bypassing 
Vegas to the north by driving through 
a nuclear test site and an Air Force 
gunnery range. Wisely, we go south. 

A few miles east of Vegas, we find a 
well- maintained din road that con- 
nects with a rugged, twisty trail be- 
neath crackling powerlines. This 
dusty washboard takes Us through 
the Paiute Indian Reservation. 

A short sprint on 1-15 puts us on a 
trail that winds through scenic Virgin 
Canyon. We reach paved roads as 
darkness descends. The first night is 
spent in Mesquite, a truck-stop town 
near the A rizona border. 

Surprise of the Hay? Picked up a 



nail and got a ll:n Lire. Huw did a nail 
gel in the middle of the desert? Driv- 
ing time and distance; 12 hours and 
24t) miles. 

Mud and snow 

They flag me down at Kolub Reser- 
voir. Two retirees covered in mud. 
“Can Popular Mechanics help us 
out?*’ Apparently, our decals are 
working. How can I refuse a request 
like that? No fools these. 

It's midday on a TOOO-ft.-high mesa 
that skirts Zion National Park. Earli- 
er, we passed through the northwest 
corner of cactus-studded Arizona, 
Now we're in Utah mountain country. 
A couple of days ago, a storm blanket- 
ed the passes and peaks with snow. 

“We're afraid to move any farther, 
or the van might drop in the ditch,” 
say Paul Devenport and Doyle War- 
nock, of nearby St, George. Their van 
is stuck on a side road in coffee-col- 
ored mud like potter’s day — slick on 
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the surface, gumbo underneath. 

Time to tes t the new X 1)9000 Warn 
winch ($785). In about a minute, it 
easily pulls the van onto safe footing. 

“You better back out of here, it> 
pretty bad,” the grateful Utahans 
suggest. “I)un 'i worry about me, ?r I 
teli them, “Til do a Ktum" Seconds 
later, I'm in [hr ditch. Always hap- 
pens when you play Samaritan. But 
serious off- reading is my middle 
name, and I drive myself out. Even- 
tually. Give credit to the Explore Fs 
excellent on-demand 4wd system 
and the Firestone tires, which have 
proven l hem selves on mud, rock* 
sand, snow sms l superhighway a. 

The first thing we do after reaching 
Cedar City is wash off a hundred 
pounds iif murl. Then we hens I into the 
Escalante Desert. Our goal is to reach 
Richfield for the night, hut nightfall 
inspires other ideas. We find a motel 
in a huvn railed Reaver, 

I '[Mo this | n ii iiL , Lhhi >ut 80 j jereent of 
the route is on dirt roads* bul Lite clos- 
er we get to Colorado, the harder it is 
to find lowland trails. Mountain 
routes are snowed in. The off-ram) 
percentage <ln >\>a l \ \ about 50 } Horrent, 
although we still spend On percent of 
i iu r t i m 0 off j y& v* Tne n t . 

From Beaver, we go through two 
mountain passes and descend a tong 
high ‘altitude plateau to Green River, 
\Wre I'orved to travel more frontage 1 
and puwerline roads than wFd prefer, 
bat some are scenic and take us 
through tunnels cut in solid n«rk. 

After a night in Green River, we go 
through a section of Utah's ("an you- 
lands and into Mtrali. From here, we 
climb i he i wisty i )nion ( reek Trail to 
a snowy piiss m the 1 ,;i Sal Mountains 
at 8M0 ft. On the way dow n, we cross 
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DEATH VALLEY TO PIKES PEAK 



After m serioutbtffr, the Explorer looks right at home In from of the plutfi Broadmoor. 

into Colorado^ mid finish the day in fierce snowstorm at Monarch Pass s el- 
Telluride. evation 1 1,300 ft. The last road night 

Prom Telluride, we drive through is spent in Sal ids. The next day, we 
Lhe Gunnison wilderness area. We search out as many off- road miles as 
cross the Continental Divide in a possible, but most lead to snow-conn- 





Rules Of TTie Off-Road: Tread Lightly 



I USED so many maps during my 
Dealt: Valley to Pikes Peak adven- 
ture lhat the Explorer began to look l ike 
Maps 'R' Us. And I needed every one. 
The route wound through five states 
and included everything from super- 
highways io dirt roads to unmaintai ned 
trails. But one path I consistently fol- 
lowed was laid down by the U.S. Forest 
Service, It's called Tread Lightly, 
About 750,000 sport/utes 
are sold annually. Statistics 
show that 90 percent never 
leave the road. My torture lesi 
in a stock vehicle proved trial 
they can if they want to. Off- 
read log is a terrific way to 
experience places that few 
people ever see. 

If you try it, and I hope you 
do, familiarize yourself first 
wh h the goal s ot the T read 
Lightly program: 

■ Travel only where motorized 
vehicles are permitted Use ex- 
isting roads. Never blaze a new trail. 

■ Respect the rights Of OuldoOrsmen 
to enjoy activities undisturbed. 

■ Educate yourself by obtaining maps 
and regulations from public agencies. 
Comply with signs and leam the low- 
impact rules of the off- road . 

■ Avoid tearing up soft trails. Damage 
done in the wet season deteriorates. 

■ Drive responsibly to protect the envi- 
ronment for luture generations . 



To find out more about Tread Lightly, 
write to the U.S. Forest Service Inter- 
mouniain Region. Federal Building, 
324 25th St. , Ogden, UT 84401 . Or call 
(BQ1) 625-51 70. 

For route planning, I suggest writing 
to the National Map Distribution Cen- 
ter, U.S, Geological Survey, P.O. Box 
25286, Federal Center, Denver, CO 
80225, or call (3031 236-7477. 



Other sources of maps aro the For- 
est Service and Bureau of Land Man- 
agement, jn regions managed by 
these agencies, ah office is always lo- 
cated in the state capital. 

The pleasure of off- reading is de- 
rived from the thrill of meeting a chal- 
lenge. Our biggest challenge is to pre- 
serve lhe environment tor the future. 
As we succeed, it will give us our big- 
gest thrill. — J.S. 



try. it's a * tanning drive from Ganon 
City through historic Cripple Creek 
and into the outskirts of Colorado 
Springs, 

Peak experience 

The Pikes Peak toll road closes at 3 pm 
and we just make it. But it's snowing 
again. It’s been snowing every day fur 
a week and the road to the summit is 
only partially plowed. WeYc disap- 
pointed thtil our 1300-mile adventure 
winds up 10 miles short, hut what the 
hell. After 749 jolting off-road miles 
and 7l5 hours behind the wheel , we 
feel we’ve accomplished whirl we set 
out Lo rin. We drive as far as we can 
and celebrate in the snow. 

Our celebration continues in a luxu- 
ry suite at the Broadmoor Hotel, one 
of the plushes) hotels in the country. 
It costs a fortune and we're blowing 
our budget, but Rich and I feel we've 
earned it after six days of pounding 
washboard roads, inhaling dust, slid- 
ing through mud and snow, eating on 
the run and sleeping in cheap motels. 
Waiting for us in the suite arc four 
bottles of champagne, courtesy of 
Warn Industries, 

Our first toast is Lo the magnifi- 
cence of the land we’ve just traveled. 
It’s a privilege to be able to enjoy the 
splendor of this awesome terrain. 

Our second toast is to the Ford 
Explorer, The tcp-of-the-linc Eddie 
Bauer model (base price $21,315) en- 
abled us to make the rugged adven- 
ture in sophisticated style. 
Adjustable-support bucket seats, a 
sunroof, aJBL audio system, power 
locks and windows, and cruise control 
arc a partial list of standout features. 
Sleek styling — inside and out — and 
superb handling made the miles flow 
by comfortably. 

Off-road, the soft suspension and 6- 
in. clearance of the transfer case de- 
manded extra-special driving care. 
This w as especially true over boul- 
ders. Essentially, the Explorer is a 
compromise vehicle: carlike ride cou- 
pled with serious off-road features. 
How serious? It handled 1300 of Lhe 
toughest miles I’ve ever driven with- 
out a breakdown. Highway gas mile- 
age was an impressive 22,1 mpg. Off- 
road, it was 1 7.7 mpg. 

I’d change a number of things if I 
were to do this trip again. For exam- 
ple, I’d start in June, after the snow- 
melt, so 1 could explore the high- 
moUn tain trails. Also, I'd allow myself 
more time to slow down and appreci- 
ate the scenery. 

But the one thing I wouldn’t change 
is the vehicle. The Explorer took ev- 
erything an epic off-road adventure 
could dish out, and did It effortlessly, 
I can’t say the same for the driver, w 
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ELECTRIC GUITAR 



How to custom -build your own 
solid-body electric guitar. 

BY THOMAS KLENOC. Associate Home 
And Shop Editor 
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I T CAN SCREAM with ear shut* 
fering intensity or whisjier m- title 
melodies, sear the air with a torrent of 
winding scutes <>r dinnin:iLe the space 
with massive, organ like chords. its 
shaped the sound i if pnpolur music for 
the past lit years— from ja zz and 
country tu fork and folk. Anri, there 
are few people today who haven't at 
one time or another played — or 
yearned top fay — the electric guitar. 

The guitar we built is based mi the 
classic Fender Telecast er. How ever, 
we've made a few changes, such as 



adding two powerful don hie -col! pick- 
ups with independent volume and 
tone controls, a 3-way toggle switch 
for pickup selection, a tremolo bridge 
and a custom pickguard. 

Guitar hardware is available at 
most well -stocked music stores. We 
bought all of our component a from 
two sources: WD Music Products, 
Inc., 2d 1 Suburban Ave. t Unit I , Deer 
Park, NY" 11729; and Woodworkers 
Dream, 510 Sycamore St.. Nazareth. 
PA 18064. (See Materials List and 
drawing on pages 44 and 45.) If you 



chouse components other than those 
specified, have them Isefure you stall 
construction so that any necessary de- 
sign changes can lie made. 

Although the guitar is simple to 
consti-ucL start with a full-size draw- 
ing from which yiiu can transfer de- 
sign details to your work. The neck 
requires special care in ensure that 
it’s straight and that the frets are in- 
stalled accurately- 



Lead pholET Ajf> . - ttm' 
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Technical art: . 
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Making The Neck 

Our gui tiii* features a maple neck with 
a rosewood fingerboard. The neck is 
secured to the body with four screws 
and contains a box-type truss rod that 
can be used to straighten the neck, 
should it bend under the load exerted 
by the strings. 

Select straight -grained maple For 
the neck, thick enough Lu be planed to 
a perfectly flat. ft-im -thick board. Af- 
ter truing and thicknejisiiig the neck 
stock, use a router with fence to irui 
the truss rod channel along the cen- 
terline, Check thsiL the truss rod fits 
snugly and that the top of the rod is 
flush with the surface, Then h lay out 
the neck shape and band saw to the 
outside of Lhe line (Photo 1). Mark the 
nut position on Lhe rteek. 

Plane the fingerboard stock flat and 
to a thickness of W in. Keep the cuLUt 
sharp and finely set, and use a bench 
hook to hold the stock in place (Photo 
2X Scribe the centerline, edges, body 
end and nut position on the finger- 
board. Cut off the excess at the nut 
end about 1 in, beyond the mil pcsi- 
[jnn ansi band saw to the outside of the 
remaining perimeter lines. 

Apply slow-setting epoxy to the 
sides of the truss rod, set it in the 
channel and wipe away excess epoxy. 
Then, apply ordinary carpenter s glue 
to the neck surface and clamp the fin- 




1 After routing the channel fur the trusj 
rod in tt-ln.-Ehkk maple, lay out neck out- 
line and band saw to outside of line. 



gerboard in [dace with the nut posi- 
tions on the fingerboard and neck 
aligned (Photo 3h Let the glue dry 
overnight. 

Plane the neck sides to the scribed 
lines on the fingerboard . Smooth the 
edges around the head and lay out the 
line for cutting the head to a thickness 
of Vi in., as shown in the drawing on 
page 45, Band saw to the line using a 
block taped under the neck for sup- 
port (Photo 4). Use a drum sender to 
smooth the curve from the finger- 
board to the head, and sand the head 
face. Trim the body end of the neck to 
length and round the comers to a 1 i- 
in. radius. Check that the fingerboard 
is flat by laying it facedown on a cast- 
inm jointer or table saw top. 

Use a vernier nr dial caliper to accu- 
rately lay out the fret spacing. It's 
best to lay out the spacing between 
several frets first, as shown in the 
fret detail. This reduces the chance of 
an accumulated error that can occur if 
each fret is spaced consecutively. 
Lightly scribe each fret location 
across the fingerboard centerline. 
The fret slot* must he ,020 in. wide, 
Some fine dovetail saws are appropri- 
ate, but be sure to check the kerf with 
a feeler gauge. The small Blitz saw 3 
(available from Garrett Wade, lfil 
Avenue of the Americas, New York, 
NY 10013) will do the job. 




2 Use a sharp, finely set hand plane to 
jolnE And thickness fingerboard to T A In. 
Long bench hook hol ds work Jn place. 




I After i rota I ling truss rod Jn channel with 
epoxy; glue fingerboard to neck with car- 
pemer i giue. Ut glue dry overnight. 




4 Shape head setback on band saw to 
bring head thickness to Vi in. Smooth sawn 
race with drum under And by hand. 



MATERIALS UST— 
ELECTRIC GUITAR 
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£ After laying gut fret spacing, taw frei 
slots perpendicular to fingerboard center- 
line. Saw kerf must be .020 in. wide. 



Use the fret slot jig (page 44) to en- 
sure that the slots will be perpendicu- 
lar tu the neck centerline. Line up the 
square with each fret location to guide 
the naw and cut the slats about in. 
deep {Photo S). If the saw binds, apply 
a little paraffin to the blade. 

Plane the fingerboard top to a 7-in,- 
rad. camber. Use a template as a 
guide {Photo 6) anti periodically check 
that the board remains flat along its 
length. Sand w r ith 120-grit paper and 
a Jong, straight sanding block. 

Mark the pearl dot positions and 
use a drill press to bore holes just deep 
enough for the dots to protrude above 
the surface. Secure with fast-setting 
epoxy and sand flusb^ finishing with 
220-grit paper. 

Prepare to install the frets by en- 
suring that the fret slot 4 ; arc- slightly 
deeper than the tang of the fret wire. 
Jt + H a good idea to practice fretting on 
a scrap block of maple — when you're 
confident, you can move onto the ac- 
tual neck. Cut the first fret about Y i 
in. longer than the slot. Use pliers to 
bend it to a tighter curve than the fin* 
gerboartl camber. Place the ends over 
the slot and tap them gently but firm- 

Making The Body 

Glue together 2-in. -thick basswood to 
create the 13 x 16-in. body blank, and 
then thickness to 1 % in. Lay out the 
body shape and mark the centerlines 
on t he fron t and bac k . Band saw to the 
outline and smooth with a drum Sand- 
er and by hand sanding (Photo i 0) + 

The cavities for the pickups, con- 
trols, tremolo and neck joint are all 
made by using templates to guide a 
plunge rouLer equipped with a guide 
bushing, Tu rout the reck cavity , use 
a VWm-dia. straight bit and V^in.-dia* 
guide bushing. Cut a template to the 
shape of the cavity , but 'Ain. larger on 
earn side Lo compensate for the bit off- 
set from the guide bushing. Mark the 
centerline on the template so it can be 
aligned cm the guitar. Make a trial 



At 




6 While hand pFaning she Fingerboard 
EAfnbcr, use a 7-1 n. -rad. template to gauge 
the arc. Then. sarKlthe board jmaaih. 




0 Use Surform Tool to shape neck back 
hear head and bodyjoini. Finish between 
With spokeshavL 1 and sand smooth. 



ly into the slot. Then, seal the rest of 
the fret by gently tapping across the 
fret, working from side to side (Photo 
7). If the ends pop out, you’re proba- 
bly tapping the center too hard. 

After t he frets are installed, cut t he 
ends flush and file to a 45 D bevel. 
Shape the back of the neck by band 
sawing the taper that goes from 1 in, 
at t h e body j oi nt to 1 :Si , j- in . at the nut. 
IJse files and So r form tools to shape 
the neck at each end (Photo 8) and 
spokeshave the area in between. 



neck joint in scrap stuck to ensure 
that the template is connect. 

Begin the pickup cavities by boring 
the r 5&dn,-dia, holes, as shown. Then, 
using the ^i-in, hit, VSnn. guide bush- 
ing and appropriate template, rout 
the cavities Vm in- deep. Follow by 
routing the control cavity, boring the 
hole for the 3- way switch, and routing 
the wire channel*. 

Lay out the tremolo slot and re- 
move most of S he waste with a drill 
press and J /j-in. drill bit. Then, with a 
long, ■/j-in^diu. straight hit, %-in, 
guide bushing and appropriate tem- 
plate, rout the tremolo slot lhai ex- 
tends through Lhe body (Photo 11). 
Next, use the same template, bit and 
bushing on the back of the body to 
rout the slot undercut shown on the 




7 install Frets by flm bending lo tighter 
curve than board. Hammer ends In place 
and then tap from tide to side to seat Fret. 




V Carefully lay out spacing of holes far 
tuning machines and bore on drill press, 
us# backing board to eliminate tearwt- 



Thcn finish by hand Handing the neck. 
Saw the sides of the nut slot to the 
correct dept h and ad r l a saw ke rf in be- 
tween, Then, use a chisel Lo break 
away thf j waste, and d^an out lha slut 
with a file. Glue the nut blank in place 
with a dab of epoxy* file the ends fiush 
and trim the height to the rough di- 
mension shown in the nut detail L^y 
out the tuning machine holes and bore 
Lhem wiLb a drill press (Photo 51). 
Then, shape and install l he tnisa rod 
cover block at the head. 



tremolo installation detail. This time, 
however, setthe template Win. closer 
to the gustar bottom and stop the cut 
Vfc in. from the front face, as shown, 
Complete the tremolo cavity by rout- 
ing the recess in the guitar back that 
contains the tremolo springs and claw. 

Use the neck plate (R) as a template 
for boring the screw* holes through the 
body at the neck joint. Then, clamp 
the neck in place, check that it T s 
aligned properly, and transfer the 
hole locations to the neck (Photo 12). 

Hound the edges of the body with a 
Win, -rad. rounding-over bit. Plane a 
slight fiat at t he jack hole location as 
shown and bore the jack hole Lo meet 
Lhe control cavity . Then, bore the hole 
through Lhe bridge pickup cavity for 
the grounfUtu- tremolo claw. 
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1 0 After laying out body shiipe and cen- 
ter J I nes on MVIn.-thkk hmtwood, saw to 
the outside of the line on the band saw, 



f 1 Plunge router with guide bushing fol- 
lows plywood templates lor cutting all 
body cavities. Shown Is the tremolo slot. 




1 2 After boring screw holes through 
body, align and clamp neck In place and 
transfer pilot bote locations to neck. 



Pic kg uard And Wiring 

First, make an exact template of the 
piekgUard from 'a- in. plywood and in- 
clude alt cutouts for pickups and con- 
trols. This template not only acts as a 
guide for shaping the piekguard, but 
serves as a temporary assembly 
board for the wiring. 

Use double-faced tape to secure the 
template to the back of the pickguard 
blank (Photo 13) and rough saw the 
shape on the band saw. Then, use a 
chamfering bit with ball-bearing pilot 
mounted in a router table to trim the 
pickguard edge (Photo 14). Use h 
straight bit with pilot to cut the pick- 
up holes after boring a starter hole 
with a drill hit. Bore the holes for the 
pickup mounting screw- * and controls, 
making sure to hold the pick guard 
firmly, as it has a tendency to lift as 
the bit exits the material (Photo 15) + 
Countersink all pickguard mounting 
acre wholes. 

Place the controls and pickups in 
their positions on the pick guard tem- 
plate for wiring. Use ordinary 20- 
gauge hookup wire, from electronic 
supply stores, for connections. First, 
wire the hot leg of the jack to the cen- 
ter terminal of the 3- way switch. Be 
sure Uj use enough wire su Lhejack 
can be inserted in the jack hide during 
assembly. Connect the ground side of 




1 S After cutting pickup holes, use drill 
press to bore control holes, pickup screw- 
hoJes and pickguard mo un Ling holes. 



the jack to the bottom of the nearest 
pot (potentiometer ). 

Next, connect each side of the 3- 
way a witch to the center tab of a vol- 
ume pot. f n this wny, tht^ hnt side of 
the circuit can be routed to either or 
both volume controls through the 3- 
way switch. 

Each double-coil pickup has four 
colored wires and a hare shield wire. 
Attaching the wires, as shown in the 
color-code detail, connects the Lw r o 
coils of each pickup in parallel for a 
bright sound. For a somewhat deeper 
sound with a slight increase in power, 
you can wire the coils of each pickup in 
series by connecting the white and 




* t r 1 



f 3 Use double-fated tape to attach pick- 
guard template to pick guard blank. Then, 
band blank rough ly to Shape. 




1 ft Install all of the electrical component; 
in pick guard template and use a soldering 
gun or small Iron to complete wiring. 



red wirc^s Lo each other, and Using the 
black and green for the hot and 
ground. The shield wire always gties 
to ground. Be aw r are that other pick- 
ups may have different color codings. 
Check manufacturer's instructions. 
When soldering the pickup wires to 
the volume pots, also solder the ca- 
pacitors that connect the volume pots 
w4th the tone pots (Photo Hi), Com- 
plete the wiring by connecting all 
grounds and soldering a grounding 
wire to the bridge pickup tab that 
will eventually be connected to the 
tremolo claw. Remove the wired com- 
ponents and install them on the pick- 
guard (Photo 17), 




1 4 Mount router In router table and use 
chamfering bit with pilot to bevel edges of 
pickguard. Work against bit rotation. 




1 1 Mount the completely wired assembly 
In the pkkguard. Pickup screws and springs 
allow adjustment of pickup height. 
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24 Install tremolo unit and wired pick- 
guard assembly. Rotate com roll cJockwise 
and Install knobs with Nq. 10 facing up. 



21 After fitting runlng machines,, screw 
string retainer in place. This holds high 
strings down to bear tightly on nut. 



I ZZ Lay a large hie along the fingerboard 
and move it carefully along the length to 
level all frets to the same height. 



Guitar Setup 

Lay oiU 1 he string spiling at the nut, 
as shown in the nuL detail. Uae a trian- 
gular file to cut the string slots fur the 
three lower, heavy strings, artel the 
fretting saw fnr the remaining high- 
siring slots, Cut the slots just deep 
enough Lti huld the strings In place. 
Then, install a set of strings anti bring 
them roughly £□ pitch. Be sure to pass 
the two highest strings under the 
string retainer. Strings are generally 
classified by gauge and sets are often 
referred to by the diameter of the 
lightest string. We installed extra- 
light gauge strings where the high 
string was .DffiJ in. in diameter. 

Beginning with the lowest string, 
carefully deepen the nut string slot 
until the string just clears the first 



fret when its pressed down at the sec- 
ond fret. The exact position is a mat- 
ter uf persona] preference. If the slot 
is too deep, the open string will rattle 
on the first fret. If too shallow, the 
string will be difficult to fret. 

Adjust the depth of all string slots 
and then trim the top nf the nut to just 
below the toy of the heavier strings. 
Make sure that the slots are angled 
back so the strings are dearly con- 
tacting at the foremost edge. 

Next, check the fingerboard for 
straightness wilh the strings al full 
tension. A very alight forward bend is 
acceptable, as it provides room for Lhe 
strihgs Lu vibrate. Check by holding 

down a airing at the first and Iasi fret 
while measuring the distance be- 
tween Lhe string and 12th fret. There 



should be a gap of no more than l; ru in. 
If necessary * carefully tighten the 
truss rod to reduce the gap and 
straighLen the neck. At the bridge, 
adjust each string saddle so that the 
strings are at a comfortable playing 
height and don 1 ! rattle. 

The individual bridge saddles can 
also be moved forward or backward to 
adjust the intonation along the entire 
fingerboard. To adjust the intonation, 
first sound a harmonic tone at the 12th 
fret by gently touching the string 
over the 12th fret while plucking the 
string. Then, press dow r n the string at 
Lhe 12th fret and sound the string. If 
the fretted tone is higher than the 
harmonic tone, move the saddle back- 
ward.. If the fretted tone is lower, 
mo ve the saddle forward , IK 
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Finishing 

We finished the guitar body with an 
acrylic enamel paint and primer that's 
available in spray cans at auto parts 
stores (see Materials List on page 44). 
He sure to follow all product warn- 
ings, provide adequate ventilation, 
and wear a respirator when using 
spray paints. If possible, do the job 
outside. 

After sanding the body with 220- 
grit paper, apply 10 coats of the prim- 
er, Allow to dry for one week, and 
then sand with 400-grit wet/dry paper 
using water for lubrication and a piece 
of rigid foam as a sanding block. 

Have three cans of I he col or coat on 
hand and apply light coats until the 
last can is empty ( Photo 18). A fter one 
week, wet sand with 400-grit paper 
until all surface imperfections have 
been eliminated (Photo 19k Follow 
with fiOtkgrit paper and then use auto 
body polishing compound, following 
Lhe directions on the can, 

F inis h the nee k by fi rsl mas k mg the 
fingerboard and then applying about 
10 coats {if clear spray lacquer l hat's 
available at hardware and paint 



stores. Then, join the neck to the 
body. Install the tremolo so thal the 
tremolo body is free to pivot on Lhe 
mounting screws and doesn't touch 
thesdot sides. Tighten the screws only 
until they contact the unit, and install 
the springs and claw. 

Tap in place the jack plate and 
square washer. Install the jack and fit 
the piekguard to the body. Thread the 
grounding wire to the claw and secure 
it behind a claw screw. Turn each pot 
shaft clockwise all the way and press 



1 B After prim ing gui tar body, apply finish 
coaii. B*$ure to have adequate ventilal Ion 
and observe manufacturer s precautions. 



on the knobs with the No. 10 facing up 
(Photo 20). Install the tuning ma- 
chines and the string retainer as 
shown (Photo 21 h 

Use a large file Lo dress the frets to 
the same height. Carefully move the 
file along the frets until a small flat 
spot appears at the top of each fret 
(Photo 22). Then* mask the rosewood 
between the frets and use 400- and 
GGO-grit paper to round and smooth 
the fret tops. Finish by applying a 
light coat of tung oil to the rosewood. 

i i 



IV wet land final finish with 400- and 
then £QQ-grJt paper to remove all imperfec- 
tions, Then- use polishing compound. 
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REFINISHING 



1 Apply stripper witft brush In single 
strokes — avoid brushing bade and forth, 
on horizontal surface If panlb I* 



about 1 5 minutes. stripe off old 
flni$h with wide -blade putty knife. If palm 
remains, repeat stripping process. 



9 Use Z-parr bleach, available si paint 
stores,, to remove stains and discoloration* 
apparent after stripping. 



TEXT AND PHOTOS 
BY FRANK t^NOVATCHEL 



ALP OF THE FUN in finding a 
1 great piece of country furniture 
is anticipating how fantastic it will 
look after it's been stripped and refin- 
ished. And, nothing is quite so satisfy* 
ing as being able to do the entire job 
yourself. The finishing products 
available today not only make the job 
fast and easy, but offer endless possi- 
bilities for achieving the exact look 
that you're after. 

For this project , we found a charm- 
ing country cabinet with a dark paint 
finish. Our goal was to remove the 
paint and refinish the piece in a way 
that comhined the warm, well-used 
appearance of Early American coun- 
try furniture , with the look of a natu- 
ral-wood finish. 

If you want more information on 
the chemical stripper; stains and lung 
oil that w e used for this project , con- 
tact ZAR> United GUsonlte Labora- 
tories, Box TO, Scranton, FA 1850L 
And before starting any fmishmgjob, 
make sure that you have the right 
protective equipment on hand, such 
as rubber gloves, goggles and a respi- 
rator. 

Step I— Stripping 

The first step in a typical re finishing 
jota is to remove the old finish with a 
chemical stripper. Be sure to read the 
label on the can to determine whether 
the stripper requires a neutralising 
agent, such as water or mineral spir- 



its. To speed up the stripping process, 
we used paint remover that doesn’t 
require a neutralizing agent. 

Before you apply the at ripper, care- 
fully examine the w r orkpiece. If car- 
pentry repairs are necessary* it's 
often best to do these after the old 
finish has been removed. Small re- 
pairs, such as renailing loose 
trim, can be done before you 
start stripping., 

Remove all hard w are , such as 
hinges and latches, and set these 
aside with the original screws. If pos- 
sible, plan to reu.se the original hard- 
ware to maintain the character of 
your piece. If the components are 



Furniture stripping begins with these basic 
ingredient*: rubber gloves, goggles, dull 
maik. bristle brush, putty knife, paint remov- 
er ant of tourne. a piece of furniture. 
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heavily caked with paint, soak them 
overnight in paint remover. After 
the hardware has been thoroughly 
cleaned, lightly oil any components 
that have moving parts. We decided 
not to strip the interior of our cabinet 
because the small compartments 
made it difficult work. If you’re refin- 
ishing a similar piece, and you wish to 
remove the paint on the inside, first 
check to see ifthe shel vesean be taken 
out to make the job easier. 

Apply the paint mid varnish remov- 
er with single atroke^ going in one di- 
rection — don't brush the liquid back 
and forth ( Photo 1). Try to adjust the 
workpiece so that you’re always ap- 
plying stripper to a horizontal plane. 
In this way, the chemical will stay pul 
and soften the finish quicker. 

After about 15 minutes, scrape 
away the old finish with a wide putty 
knile. Scrape with the grain, J f the 
finish is particularly heavy, you may 
need to repeat the process (Photo 2}> 

Step 2 — Coloring the wood 

If areas of Lhe wood appear stained or 
discolored after the finish has been 
completely removed, apply a com- 
mercial, 2- part bleach that’s available 
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in paint stores (PhotoS). Follow the 
directions on the label carefully. 

After bleaching, and when the wood 
ss completely dry, smooth the sur- 
faces with 80- and then 12fl-grit sand- 
paper (Photo 4|. If you use an orbital 
sunder, folio w T by hand sanding with 
the grain. Be sure to wear a respi- 
rator for this job. Brush or vacuum 
away all dust and wipe the wood with 
a tack cloth. 

After thoroughly sanding the out- 
side, we cleaned the inside w ith a tur- 
pentine-dampened rag in pi^paraiion 
for painting. Then, we applied two 
coats of an oil-based Country Blue 
paint to all interior surfaces and the 
back of the door (PhotoS). 

We used Colonial Pine slain to color 
t he wood on t he outside of t he cabinet. 
This is a pigmented oil stain that must 
be stirred to keep the pigment in sus- 
pension and ensure uniform color. 
Apply the stain w r ith a rag or bristle 
brush. Let the stain stand for about 10 
minutes and then w r ipe aw ay with a 
lint-free cloth. The longer the stain is 
left to stand, the darker the color. A 
second coat can also be added to dark- 
en lhe color. 

To get the popular whitewashed 



S Bk3U3o the Frit e-rior was difficult to strip, 
we chose lo paint It blue after wiping sur- 
faces with a curpeni Inc -dampened rag. 



B AdrfJt Jana! surface protection and luster Is 
achieved with a thin coat of paste wax Ap- 
ply with a rag or extra-fine steel wool pad 



country look, we thinned the stain 
slightly with turpentine to impart a 
lighter, warmer Lone to the wood. 
Then we applied a tinted- white stain, 
called Country White, without thin- 
ning and let it remain on the wood for 
about 20 minutes. After the excess is 
wiped away t some of the white re- 
mains in the crevices and comers of 
the piece (Photo 6)* 

Step 3 — Final finish 

There's no faster or easier way to a 
successful natural- wood finish than 
with rung oil. Tung oil stands up well 
to daily use and resists moisture and 
most stains. Best of al) e it dries to a 
traditional, hand-rubbed finish with 
little effort. 

Apply the Lung oil hy pouring a lib- 
eral amount on a lint -free rag and then 
rubbing It into the surface (Photo I). 
Let the finish dry for at least 12 hours- 
For extra protection h add one or two 
additional coats, buffing between 
each coat with 4/0 steel wool For the 
final touch, apply a coat of paste wax 
with a rag or extra-fine steel wool 
pad. Then buff with a clean fiber bris- 
tle brush and follow with a soft, lint- 
free rag (Photos 8 and 9h WH 



4 Alter applying f Pinned pine stain to color 
wood, while stain fcs applied and then wiped 
off to give whitewashed Toole. 



9 After the wax has dried for a few minutes, 
buff the entire surface wfth m soft. dean, lint- 
free cloth to produce a sac In luster. 



4 After the bleached wood is dry, finish 
sand all surfaces with 1 20-grit paper. Since 
bleach h in wood, be sure to wear respirator. 



W When the stain has dried for 24 hours, ap* 
pjytihc iung-dll finish wfrfi a rag. Apply aiet- 
ond coat after buffing with steel wool. 



SO 
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TOOL 

TECHNIQUES 

PLATE 

JOINER 

BASICS 

How to make the most of 
the newest power tool, 



TEXT AMD PHOTOS BY 
ROSARIO CAPOTOSTO, 
Contributing Editor 

OST WOODWORKERS would 
agree that the bulk of wood- 
working Is simply a matter of joining 



pieces of w r ood together in a neat, 
strong and efficient manner. And in 
case you haven’t looked up from chop- 
ping dovetails lately, there’s a new 
tool for getting the job done that’s 
catching on with pros and amateurs 
alike — the plate joiner. 

The plate joiner is essentially a 
small, plunge -cut Ling circular saw. 
It’s designed to quickly and accurate- 
ly cut matching slots in pieces that are 
to be joined. Oval-shaped wooden 
plates (often called biscuits) are glued 
into the slots to join the pieces. 

The plates are made of die-cut 
beech, with the grain oriented dia- 
gonally to resist breaking in the 
completed joint. The plates are com- 
pressed so that they’re slightly thin- 
ner than the slot. 

When they come in contact with 
water- based glue, they quickly swell, 



locking the joint together. This means 
that you can usually remove your 
clamps sooner than with conventional 
joints so that they’re free for the next 
assembly. 

Unlike dowel joinery, which re- 
quires precisely aligned holes, plate 
joinery permits as much as •V a a S -in, 
lateral alignment of the parts immedi- 
ately after assembly. Any slight mis- 
alignment of the slots is then easily 
compensated for. 

Although relatively new to most 
small workshops, plate joinery was 
developed in the mid-'hOs by Swiss 
cabinetmaker Herman Steiner, who 
subsequently marketed the Steiner 
Lame lio plate-joiner system through- 
out Europe. Low-cost plate joiners 
have recently made this method af- 
fordable for all small shops and home 
woodworkers. 
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About The Tool 

Several manufacturers offer plate 
joiners Including Elu, Freud, Kaiser, 
Lamella, Porter-Cable ami Viuruex, 
Although all of these machines have 
some design differences, the basic 
components are similar and they're all 
designed to accommodate standard 
plate sizes. Two popular models are 
the Freud JS100 (Photo l) and the 
Porter- Cable 555 (Photo 2). Both of 
these have a spring-loaded base that 
keeps the blade safely retracted until 
it's plunged into the work. An adjust- 
able stop sets the depth of cut to 
match one of three plate sizes’ Small, 
No. 0; Medium, No. 10 and Large, 
No. 20 (Photo 3). 

The faceplate of the typical plate 
joiner, the part that is held up against 
the workpiece, contains a pair of 
spurs to prevent the tool from shifting 
as the cut is made { Photo 4). Joiners 
also have a fence for registering the 
tool against the surface of the work. 
The Lamello Top plate joiner, for ex- 
ample,. has a completely adjustable 
fence that can be pivoted to suit any 
bevel angle from 0 ° to 0O fl , Other tools, 
such as the P-C and Freud tools 
shown, have nonpivoting fences Lhat 
only handle the more common 45° and 
90 D operations. 



Basic Plate Joinery 

The speed and effectiveness of the 
plate joiner are due to the ease at 
which it can accurately register the 
plate slots so the mating pieces will 
align properly, The basic procedure 
for using a plate joiner involves refer- 
encing both the base of the tool and 
the work against a flat surface, such 
as your w orktable. In this case, the 
joiner fence is not used and the work- 
table top must be flat and clean for 
best results. Aligning the tool hori- 
zontally is accomplished with the in- 
dex mark on the faceplate. 

First, align both pieces as they are 




i The first itep in malt Jn§ a place Joint is to 
align mating piece* and mark The center of 
menace joint slot on both pieces. 




1 Tlie Freud J5 1 00 tool shows standard 
plate joiner configuration. Blade U gear- 
driven and motor has slide switch. 




2 Adjustable depth-of-cut stop has three 
positions to suit the three plate sizes. 
Knurled knob permits flrw'lunlng- 



to be joined and mark the center ofthe 
plate joint slot on each piece (Photo 5). 
Then, with both the plate joiner and 
the workpiece resting on the work- 
table, align the index mark of the 
plate joiner with the mark on the first 
piece, Turn on the motor and quickly 
advance and retracL the blade to make 
the cut (Photo 6). Then, repeat the 
process on the other piece and apply 
glue to the slots. Insert the plate in 
one slot (Photo 7) r and join the pieces. 
Before elamping + check that the regis- 
tration marks on the pieces are 
aligned and shift the components if 
necessary. 




4 Align Jnd^M mark on Joiner faceplate 
wtth centerline ol joint. Turn on power and 
push forward ianufceihe*lot- 




* 



2 The upright handle and trigger type or* 1 
off switch make the belt-driven Porter- 
Cable SSS plate joiner unique. 




4 With fence removed, faceplate and 
blade are visible. Spring-loaded spurs on 
faceplate grip stock .ind prevent shifting. 



Note that the index mark on the 
faceplate aids in aligning the slot with 
the end or edge of the stock, while the 
actual surface of the worktable regis- 
ters the slot across the thickness of 
ihe stock. When using the joiner in 
this manner, be sure that the work- 
table is clean and flat, and place the 
finish aide of the wood down for the 
best alignment. 

While the most direct way to apply 
glue is to simply squirt a little along 
the slot and push it in with a thin stick, 
this method isn't very efficient.. And. 
with fast -setting glue and many slots 
to fill, it am be frustrating. The best 




7 Apply glue to the ilots and to the sur- 
face* to be butted, I men plat# fin one ilcn. 
Join the second piece and clamp. 
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■ To pwltlwi slot at center ol thin stock, 
such ai vj-ln. plywood panel. Inttari fence 
at correct distance from blade. 



tool for this job is the specifically de- 
signed Lamello frlue bottle. This haija 
narrow nozzle with holes on the sides 
for distributing plus in the slot- How- 
ever, you can improvise a simpler and 
cheaper substitute by using a slim- 
nozzle hair-coloring applicator avail- 
able at cosmetic counters Simply 
increase the hole siae to "Vga in. to 
handle the thicker glue, and use a 
wax-coated toothpick as a stopper. 

Because the plate joiner blade is 
centered '' r ir in. from the plane of its 
base, it registers a slot that's centered 
v, 6 in. from one face of the stock. Al- 
though this puts the slot slightly off 
center in -Va- or ,: V,, r in. -thick lumber, 
the asymmetrical slot has little effect 
on the joint. Just be sure that the 
working face of each component to be 
joined is placed down on the work- 
table before the cut is made. When 
the stock is especially thick or extra 
strength is required, you can simply 
cut two parallel slots, each V, € in. in 
from the stock faces. 

For precisely centering the slot in 
thin stock, or when the size of the 
work prohibits using a worktable as a 
reference surface, you can use the ad- 
justable joiner fence. To use the fence 
for basic edge-to-edge operations, 
such as applying a soli d- wood handing 
around a plywood panel, firm adjust 
the fence so the slot will be positioned 
appropriately across the stock thick- 
ness. Then, mark the slot positions on 
the mating pieces. Hold the fence 
firmly against Lhe Face of the work 
with the faceplate against the stock 
edge. Align the index mark and make 
the plunge cut i Photo 8), When mak- 
ing the corresponding slots in the 
adjoining stock, make sure that the 
fence is held against the same work- 
ing face to ensure good alignment. 

Always use the largest plate per- 
missible for the joint being made and 
adjust Lhe depth slightly deeper than 
one-half of the plate width, Bear in 
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9 THU mitered edgebanding id» two 
plate sizes: No. TO plate for the narrow mi- 
ter and NO- 20 along the panel edges. 



mind that t he actual s lot is longer than 
the plate that's suited for it. This 
places limitations on the width of 
stock used for both regular face 
frames and mitered frames. A No. 20 
plate, for example, will require at 
least a 3-in. -wide surface for the slot 
to be completely contained. The small 
No. 0 plate needs about 2Va in. Using 
mitered frame joints allow s slightly 
narrower stock , as the angled joint 
face is longer than the slock width. 
Often, two size plates are necessary in 
one assembly (Photo 9). 

To cut slots for an edge-miter joint, 
set the fence in the 45°-miter position 




1 1 to join shelf to cate tide, flrtt damp 
shelf to side panel at shelf location, Then 
mat* Joint centers on both panels 




V 3 To cot correspond! ng slots I n cabinet 
side, hold toot upright against shelf edge 
and aJ I g n I n dex mark with centers. 




10 Edge mitering is done by setting the 
fence for 45“. Mott tools register against 
the Inside of the Joint as shown here. 



and make the cuts. Most joiners, such 
as the Freud unit shown, register the 
cut against the inside work surface 
(Photo 10). The Porter- Cable fence 
(visible in Photo 8) registers against 
the outside surface. This system en- 
sures that the outside of the joint will 
be aligned regardless of variation in 
stock thickness. 

1 n addition, to joining stock edge to 
edge, the plate joiner excels at edge- 
to-face joints typical in shelf and 
cabinet construction. And because 
there’s no traditional joinery in- 
volved, each component can be cut to 
its exact size for assembly. 




_ 



12 With base of tool held flat aga I rut cabi- 
net side, align Index mark with slot center! 
and cut all ilots In ihelf edge. 




14 After all slots have been made, apply 
glue. Insert plates and assemble. Check for 
accurate alignment before clamping. 
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1 1 When edge gluing lumber, reference 
slots from best side of stock. Place slots 2 In. 
from end, and “MO I? In, In between. 



To join the edge of a shelf to a ease 
side, first mark the shelf Location on 
the side component. Position the shelf 
edge at this mark, align the side edges 
of both pieces and secure the compo- 
nents with a clamp so they don't shift. 
Then, mark the slot locations on the 
panels (Photo 11). With the fence re- 
moved, rest the joiner on the aide 
component and cut the slots in the end 
of the shelf (Photo 12), To cot the cor- 
responding slots in the side compo- 
nent, place the base of the joiner 
against the shelf edge, align the cen- 
tered index mark with the aim loca- 
tions and cut the slots in the side 



Special Plates 

While most joiner manufacturers only 
offer the standard wooden plates, the 
Lamello system increases the versa- 
tility of any joining machine with sev- 
eral special-purpose products. 

When it s impossible to apply 
dumping pressure, the K20 adhesive 
plate may solve the problem. It’s 
made of plastic and has barbed cross 
ribs that grip the sides of the slot 
(Photo 1H). Although no glue is neces- 
sary, ordinary wood glue can be used. 

The C20 joining plate is made of 
translucent polypropylene and is used 
to join solid-surfacing materials, such 
as Conan and Avonite (Photo 19), 
This plate is primarily used to align 
and stabilize the joint p and glue is not 
normally required. 

For knockdown (KLD) shelving and 
similar applications, Lamello offers a 
2-part aluminum plate that fits into 
No. 20 slots, IPs glued In place with a 
2-part adhesive (Photo 20). 

The Lamello Duplex is a sleek s de- 
tachable cabinet hinge that's avail- 
able in a left- or righthanded version, 
in brass p nickeled-steel or black finish 
(PbotoS 1). 

For information on Lamello prod- 
ucts contact Colonial Saws 100 Pem- 
broke St*, Kingston, MA 02364, 



£4 




1# Office joints can be made by import- 
ing the too! an a spacer block to local* ttw 
ilct. L- block h-olffi work In place. 



(Photo 13). After all of the cuts have 
been made, apply giue to the slots r in- 
stall the plates and assemble the com- 
ponents (Photo 14). 

Like doweling, plate joinery is an 
excellent way to align and strengthen 
glued -up panels (Photo 15). For good 
alignment, determine the best side of 
each board and make these the refer- 
ence faces for all slots. In this way, 
any variation in thickness from one 
board to the next will be apparent 
only on the poorer side of the assem- 
bled panel. Place slots 2 in. from the 
ends of the boards and 4 to 12 in. apart 
in between. 




f A Lamella K2 0 plastic platr holds compo- 
nents sinirely with ar without glue. LfJC It 
where damping 0 Impossible. 




20 The Lamella aluminum KD fitting It in- 
serted lota NO- 20-sife slq-ts. Fitting at topis 
shown on panel surface for clarity. 




IT Here, two plates are Installed at each 
comer of mitered frame for extra strength. 
Band clamp holds pieces until f glue sets. 



Offset joints, such as Lhe leg-to- 
apr mi joint of a table, are easily made 
by using a spacer block under the join- 
er base, and resting the stock directly 
on the worktable (Photo I6)+ An L- 
shnped block damped behind the 
workpiece takes the thrust of the 
lunge cut and allows you to use both 
ands on the j oiner. 

Plate-joined mitered frames are 
easier to assemble than dowel-joined 
frames because the components can 
be shifted for the best alignment. Use 
a band clamp wrapped around the pe- 
rimeter of the frame to hold the pieces 
until the glue sets (Photo 17). 




f* For aligning and KablJIring fOlld- 
jurfaclng material!, the plastic. translucent 
Lamello CZQ plate h available. 




ce cesses milled with plait joiner. Hinge 
halves are detachable for easy inital Eat Ion. 
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Jigs And Fixtures 

Although the portability of the plate 
joiner is a desirable feature, handling 
small stock or performing repetitive 
work is better done on a stationary 
machine. The shop made joiner stand 
shown is designed to convert the 
F reud joiner into a versatile station- 
ary tool. With a few modifications, the 
idea could be adapted to any joiner. 

The stand consists of a wood base 
with blocks that support the tool up- 
side down. Shape the rear support 
block to fit Lhe motor housing and hold 
the tool level. The small curved piece 
on the front support block fits inside 
the joiner handle. To lock the tool to 
the stand, a crosspiece is tightened 
over the motor section wi th two wing- 
nuts. A slide-in block with finger 
holes tightly wedges the handle in 
place. To attach the plywood table 
with the flat head screws as shown, 
you'll need to drill four holes through 
the joiner fence. Two cleats under the 
plywood reinforce the table. Note 
that the Freud joiner requires two ¥4- 
in, -rad. cutouts, hs shown, to provide 
clearance for the fence-height adjust- 
ment knobs. 

To use the stand, blocks can be 
clamped to the platform to align the 
stock and ensure accurate repetitive 




22 B«nth-tm)vn(((lJo<n«rli Idijtlforsmall 
parts and repetitive jobs. Here, gu l deblock 
uniformly register!, stock for miter Joint. 




22 With appropriate shop made bevel 
platform In place on Joiner stand table, 
slots are cut for miter Joints of any angle. 
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cuts (Photo 22) , The joiner can handle 
edges beveled to any angle with the 
addition of the simple bevel platform 
shown in the drawing, Juat construct 
the platform at the desired angle and 
use protruding nail points, as shown, 
to hold it in position on the joiner 
stand auxiliary table ( Photo 23). 

When the joiner isn’t in the stand, a 



similar bevel platform makes joining 
edge mitera other than 45° easy (Pho- 
to 24) > And, holding narrow pieces is 
facilitated by using a joiner platform 
that has blocks that position the tool 
and the stock. Two nail points pro- 
truding about in. from the plat- 
form base serve to hold the work 
while the cut is made ( Photo 25), VM 




CUTOUT 
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24 Bevel platform can also be used with 
handheld plai e Joiner for bevels other than 
45°. Clamp stock to prevent shifting. 




24 Platform Jig consistently positions 
Joiner and stock. A pair of projecting nail 
points In the base anchor workpiece. 
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NEW PRODUCTS 

HOME 

ECONOMICS 

New products that save 
time, money and space. 



BYRQYBERENDSOHN. 
Assistant Home and Shop Editor 




Building Blocks 



Toucan build a glass block waiJ without mor- 
tar with this grid system. Glass blocks art 
wrapped with foam tape (Included] and set 
Into the snap-together aluminum grid, 
Which corns In bronze* silver* gold or white 
finish. Use It to build walls and window*. A 
kll equipped with rubber boon In place of 
foam tape can be used for floon. It costs 317- 
373 per square foot at building material 
suppliers. For more Information, write to 
Pittsburgh -Corning* BOO Presque lilt Dr.. 
Pittsburgh, PA 15239, 



Create Space 

A standard k lichen or bathroom drawer can 
be convened to a pun-out counter or tabfe 
with this hide-away slide kit. The kit Is also 
useful fpr tight-spare applications, like on 
boats. Its designed to be Installed on draw- 
ers up to 7a In- wide and on counters from 




No-Rust Water Heater 



Thb gas-fired water heater has a blow-mold- 
ed polytxjtyiene plastic tank chats guaran- 
teed not to leak- its manufaettf'er says it'i as 
percent more efficient than conventional 
water heaters,, due in part to 7 In. of poly- 
urethane rank Insulation, other features 
include an Intermittent Ignition that elimi- 
nates ■ pilot light* and sensors that shut off 
the heater If the flue I* blocked. K costs about 
S700 at home centers. Write to Marathon 
Water Heater Co.* 7107 Sibley Memorial 
Hfwy.r Eagan. MN 55121, 



20vi In. io 3 2 In. deep. Made of bright zinc 
plated steel* It can support up to 176 pountb 
and adjusts to ensure smooth action. Its dis- 
tributor says. It costs about 5 1 25 |not Includ- 
ing the cost of the countertop or the drawer 
face) from The Woodworkers Store* 2 IfiOl 
Industrial BJvd , Rogers. JMN 55374. 



Grilled 

f o install one of the« wood grilles In your 
floor* Just stain and finish It* then drop It in 
place. You don't even have to use nails or 
screw TO fasten ft They are available In red 
or white oak En several styles and dimen- 
sions from 2 f A la wide * 1 2 In. long, to 6 la 
wide x 14 in. long. The model shown Is 4 In. 
wi de x 14 In. long and costs from $35 to $40 
at flooring suppliers. Custom sizes In other 
hardwoods are also available. The grilles can 
also be used for wall vents- For more Infor- 
mation, contact Wood ventures, Grass Val- 
ley* CA 9S94S. 




Cover Up 

Protect your roof or change Its color with 
these water-based coatings. Clear Shingle 
Sea 1 1 below right] tan be applied to new and 
existing asphalt or fiberglass shingles. It wi- 
(erproofs and prevents fungal growth. Pre- 
mium Roof Fro bs a white reflective coating 
designed to seal the roof and keep it cooler. 
It can be colored with any latex tint, A gallon 
of Shingle Seal costs about $19* and a gallon 
of Premium Root Pro u $23 at home tenter* 
and roofing suppliers. For information* write 
Mack Pan burg -Duncan, P.O-. Box 1 5 IRS* 
Oklahoma dry. OK 73 1 2 WHfiS, 
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Ouick Dry 

Spray this Indoohou rdoor 
enamel On WDOd. metaf Of 
masonry and the object is 
ready to handle In 10 min- 
utes, according to Its manu- 
facturer. It's alio available 
as a 10-mlnute primer so 
that, from bare wood or 
metal, the object Is com- 
pieteiy finished In less than 
a half-hour. It comet Iff 
clear, metallic gold and 
aluminum, flat black and 
white, and 14 gloss colon. 
A 12-ounce can costs about 
S2 at hardware stores. 
Write to DAP, F O, Box 277, 
Dayton, OH 45403. 




Solar Hot Water 



Surrounded 

Install a tile surround over almost any sur- 
face, even old tile, with this kit. The kit In- 
cfudes a flexible plastic membrane that is 
spread over an adhesive you apply on the 
waif. The tile adhesive Is applied over the 
membrane, and guidelines on the mem- 



brane help you posit Ion the tiles. The kit also 
Includes; adhesives, a chaikline, trowel, 
nails* tile cutter- tile Flippers, grout, grout 
Boat, sponge and caulk. The kit costs $J2S at 
home centers. For more information, contact 
The Noble Co., 614 Monroe St . Grand Ha> 
wn, Ml 4941 7. 




This roof-mourned solar water heater hooks 
to an existing gas or electric water heater it 
has no moving parts, and does not require 
outside power, ft works on any pitched roof 
aid Is most effective art roofs pitched from 
20 to GO . It weighs about 1 GO pounds and 
measures 4 In. thick x 4 ft. wide x 10ft, long. 
IT i warranted for 10 years and costs about 
S 2 200 from Sage Advance Corp., 1001 Rer- 
telsenfld.. Eugene, OR 97402, 



Pure And Simple 

This whore house water filter with a see- 
through tank Is designed to be Installed 
without soldering. It Installs on pi astlc, cop- 
per or galvanized pipe and the necessary 
solder Jess fittings [V54n r -dla, reducer? and 
compression finings] are included. A built-in 
vaive lets you bypass the filter, such as when 
watering the lawn, and a relief button re- 
leases pressure for filter changing. It costs 
about sso at home centers and hardware 
stores. Write to Omnlfilfer Corp., 2500 1 G5th 
5t. , Hammond, IN 46320. 




Hot Water 

Designed to fit Into whlie r contemporary 
kitchens, this sink-mounted hot water dis- 
penser delivers GO cups of 1 90° F cooking 
water per hour. Made of white A&S plastic, 
it fits through the hole used by a spray noz- 
zle, Its insulated Vi-gaiJon tank is thermo- 
statically controlled. It costs about SlSOaf 
home centers. For more information, contact 
NuTone, Dept. PM, RG. Box 1580, Ortdrt- 
nail. OH 45227-1 599. 






Backers 

Made from 100-percent recycled newspa- 
per. this carpet underfayment h deigned ip 
be laid over concrete. It comes as a 4 ft, x 4- 
ft, panel, !6 In, thick. The panel's back Is 
kerfed every 4 In,, forming a grid to relieve 
the Stresses that cause fiber-based undrriay- 
ment to cup when placed over concrete. 
Also, it's treated to resist fungal growth and 
termites, ft's fastened with subfloor adhe- 
sive, A sheet costs about 59 at most lumber- 
yards. For more information, write to 
Homasute Cdu. F-O- Box 7240, WestTrentorc 
NJ 0362B-0240. IK 
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APPLIANCE 

CLINK 

BY STEVE TOTH 
Contributing Editor 

Installing Gasket 

I have a portable Montgomery Ward 
dishwasher model No. UC0979-80A, 
serial No, SRK58468. I took off the 
old tub gasket, but I can’t get Lhe new 
one on, and I was hoping you could 
help me by explaining how to do this. 

ROBERT RULE 
COLUMBUS, OH 

First, order the tub gasket, the gasket 
wire and the gasket dips from Mont- 
gomery Ward's national parts sales 
center, (800) 323-W85 (see below for 
part numbers! . 

Unplug the dishwasher. Open the 
door and remove the bottom dish 
rack. Remove the outer door panel , 
which is held with Phillips head 
screws along the inner door panel. 

Push the gasket wire into the gas- 
ket's groove, so each end of the wire is 
inserted in the hole at the end of the 
gasket. With the door open, place the 
gasket on the tub's front lip, with the 
wire facing the rear of the tub. 

Hold the gasket in place and close 
the door slightly. Reach between the 
outer door panel and the tub's front 
lip. Hold the gasket and wire tightly 
against the tub’s lip white closing the 
door. Next, snap the two metal gasket 
clips over the gasket's top lip and 
through the gasket's cutouts. The 
tong end of the clips face the rear of 
the tub. You may need a flat-blade 
screwdriver to push down the clips 
completely. The clips hold the wire in 
place, as well as lock down the gasket 
to the lip of the tub. 

Once the gasket is secured, install 
the outer door panel, and test run the. 
machine. The gasket is part No. 
S00040 1 .801 , clips a re pa rt No, 
848A042H01 and the wire is part 
No. C0005Q5I32. 

Piping Up 

When my Kenmore dishwasher mod- 
el No. 587*70110, serial No. 1170355* 
0182, is filling with water, the water 
pipes make a nofoe, When I turn on 
Lhe sink’s hot water faucet, it stops. 
Can you explain how to fix it? 

ROBERT 5T. PIERRE 
OKLAHOMA CITY, OK 

// sounds as if the water volume and 
pressure going through the flaw 



washer in the water fdl valve may be 
setting up a harmonic vibration. By 
opening the faucet, you change the 
water flow and pressure, and thus , 
quiet the nofoe. 

Sometimes you can fix this by sim- 
ply closing dawn an the dishwasher 
water supply line valve. The line usu- 
ally goes from the hot water line un- 
der the. sink to the dishwasher fill 
valve. By cranking down the valve 
wheel, say a quarter-turn, you may 
be able to tune out the noise and still 
get enough water into the dishwash- 
er, If th is doesn 't work , you may need 
to replace the water ftU valve. 

Timer Wanted 

l need a clock timer for my GE stove. 
Can you tell me where I might find 
one? The timer is part No, C21-K3, 
serial No, 8705254. 

COURTNEY PURVIS 
SANDSTON, VA 

The clock timer for your 1953 range 
(GE part No. WT53X14 1 is no longer 
available. But there fo a GE company 
in Iowa that rebuilds clock timers. 

A It hough they don *t have a re- 
placement timer for your range, they 
may take your clock timer apart, find 
out what's wrong with it, swap a few 
new parts from other timers, and get 
it working again . This would cost 
abou t $40 , pi us shipping. 

Send a note and your timer to 
Attn.: Repair and Exchange, Gener- 
al Electric, 1803 Radiant Rd., Car- 



roll, IA 51401 .Include range's brand 
name, model number, and your 
name . address and phone number. 

Oven Too Hot 

I have a Sears Kenmore oven model 
No. 278.4018812, serial No. 9018134, 
that’s between 50“ and 75“ F hotter 
than the digital readout says it is. 
Sears repair service replaced the 
sensor and the main module control 
board. This did not solve the problem. 
Sears then contacted the manufactur- 
er and was told this was normal opera- 
tion. Is there a solution ? 

JACKIE CLIFFORD 
CALIFORNIA, MD 

Your oven uses art electronic range 
contra/ that accurately maintains 
oven temperatures . There is no inter- 
nal calibration adjustment to bring 
down the oven temperature. Instead, 
a resistor can be added in series with 
the sensor circuit to make the range 
control think the oven is hotter than it 
is, thus lowering the temperature. 

By changing the resistor’s value, 
you can change the oven temperature 
from 25“ to 45“ F. This procedure is 
explained in Sears service flash No. 
22-510, which the Sears service tech- 
nician should check . EM 



IH> YOU HAVE AN APPLIANCE PROBLEM? 
Just auk Steen about it. Send your questinn, along 
with the model and -se.ruj 1 immbthrs. to Appliance 
Clinic. Popular Mechanics. 224 West 57th St.. 
New Vtirfc, NY 10019. While Utters cannnf he un- 

xttM'ml individually, pmhUnii of fitneml interrul 
Ur-ill be discussed in the column. 



58 



POPULAR MECHANICS *^EPT£M0Efi 1990 



PM nl lArftATTON BV ED 




HOME. SHOP 




BY ROSARIO CAPOTQSTQ 
Contributing Editor 
PM illustrations 
by George Retseck 



C^t1 K hCflND5EMEft. 

I |LW wphalt 



Scaling a driveway extends Its life and Improves Its appearance. It's Important to prepare It 
for se^Mng. CFean If, patch its pottiplf?s and fill its cracks, then apply sealer 
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1 Remove dumps at grass and weeds using 
an ice scraper or a shovel, ATio, scrape off 
hardened dumps of grease and dirt. 



2 Clean ol r and gp ease stains with drive way 
cleaner and scrub brush. Or use a solution of 
warm water and household detergent. 



J To remove cleaner and residue, t horough ■ 
fy ri nse off the scrubbed areas using a garden 
nose with a spray nozzle 



5 * 
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% To prepare; small holes for filling wUh 
patching compound, clean out crumbling 
pavement and din using a stiff wire brush. 



expan sion/eentr action cycles St can 
take. Eventually, 3 mall cracks open in 
its surface and water seeps through to 
the subhase. Periodic wettings com- 
pact and settle the soil, creating a siz- 
able void under the pavement. 
Ultimately, the weight of an automo- 
bile will crush through that spot, 
causing a pothole. 

Or, water trapped in cracks below 
the surface turn* to ice during a 
freeze. Water expands when frozen 
and enlarges the cracks. Gas, grease 




i Loose debrh can be removed from nar- 
row Holes and wide track! using a crevice 
nozzle *id a wet'dry shop wrc. 



and oil drippings act as solvents and 
damage the pavement by dissolving 
the asphalt, particularly during hot 
weather. 

Surface preparation 

Its important to prepare your drive- 
way's surface before sealing it. Like 
any coating, sealer bonds better when 
applied over a dean surface. Also, 
patches and repairs last longer if they 
are made first* then protected by two 
coal* of sealer. 




ft JMoundpalchlngccHTipoundJn holes using 
a small IrowvP. Patch should be about !A Itl 
higher thin the surrounding surface. 



Begin by using a shovel or ice scrap- 
er to scrape off lumps of grease and 
dirt. Pull grass or weeds out of cracks, 
trying to remove their mots as well. 
Otherwise, scrape them off flush to 
the surface. Use a knife or trowel to 
dig out the roots and dirt, and enlarge 
the hole to receive patching material. 

Use a stiff broom to s w*eep clean the 
driveway and check for areas where 
grease, oil or gas drippings have 
marred and softened the surface. 
Scrub these spots with a driveway 



SCATTER. 
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7 Tamp down paten even with r«c of drive- 
way udng a imjJl piper vt 2 x* p«k down 
patch as tightly as peuEUe. 

cleaning solution or with warm water 
anti household detergent. Use a stiff 
scrub brush and spray rinse the area 
with a garden hose. 

Patching 

Small holes and depressions are re- 
paired with asphalt driveway patch- 
ing compound. This pastelike 
material contains small aggregate 
{gravel}. Pore small hole, chip nut all 
broken blacktop material around the 
edges to about 2 in. deep. Brush out or 



| ‘ d- 

ft Complete packing of cnsh-ihjped pot- 
hare* by placing a board facedown and 

pounding on 1 1 with a heavy ham mw. 

vacuum loose material and fill the hole 
with compound to about in. higher 
than the surrounding pavement. Use 
the end of a short length of 2 * 4 as a 
tamp to compact the compound until 
it T s level with the pavement. 

If the hole is shallow and dish- 
shaped, complete the packing by 
placing a board facedown on the com- 
pound and hitting it* face with a 
heavy hammer. Finish the repair by 
tapering the compound to a feather 
edge wdth a trowel . 




ft Smooth part hlog compound with a vow- 
el and work It to a feather edge. ThU com- 
pound Is Ideal far repairs against curbs. 

The relatively fine consistency of 
the patching compound makes it easy 
to level* but since the feather edge is 
worked over the surrounding pave- 
merit* it's important that the pave- 
ment surrounding the hole be cleaned 
thoroughly to ensure the compound 
will adhere to it. 

Cracks 

Blacktop driveway crack filler comes 
in a cartridge and is used for cracks up 
to Vi in. w r ide. Brush or vacuum loose 



BRAIN. 




The Rubbermaid* Work Space" 
System is the brains behind 
any successful workshop 
organization. An assortment 
of hooks, holders and bins 
snap into the Workspace" 
strip, which easily mounts 
onto a wall or peghole panel. 
Makes everything easy to 
sort. Easy to find. Why not 
give some thought to one? 




rwim yQri wish tvtfYEMrtf wh m -ade IliheRublHrmjM? 
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10 Driveway crach filler is u*ed on tracks 
up to V* In. wide. Fill tfrtp axki with Uftd 
before applying filler, 

material out of the eraek s then lay in a 
continuous bead of filter. Allow it to 
set for about 10 minutes, then stroke 
over it with a putty knife to level and 
firm the bead to the crack's edges. If 
the crack is more than W in. deep, it 
should first be packed with sand to 
within Vi in. of the surface. 

Pat holfrs 

A large pothole in the driveway is re- 
paired with cold-mix, an asphalt- 
based Filler that has larger aggregate 
than driveway patching compound. 
Typically, it comes in a 60- to 70- 
pound bag. 

Use a cold chisel and hammer to 
chop out crumbling pavement until 
the pothole is rimmed with a clean, 
firm edge. If possible, undercut the 
hole slightly Lo luck the patch in place. 
Dig down until you get to a solid sur- 
face and remove loose debris from the 
hole's bottom. Shovel the mix into the 
hole, mounding it so it's about V* in, 
higher than the surrounding surface. 
Compact the mound by tamping with 
a block uf 2 x 4. 

You can also pack the cold-mix by 
placing a scrap piece of plywood over 



1 3 Cold patch tnusl be thoroughly paticed 
down, One nwihixJ \% to plate plywood on 
patch and drive a car onto the plywood. 
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f 1 Let filler uri tor about TO mJoui«, then 
smopth and compact It with m putty knife. 
Apply a second be^d if Irani ry. 

the mound and driving back and forth 
over it with the front wheel of your 
car. Deep potholes should be filled 
and tamped in layers. Add some mix, 
Ump, then add more mix and tamp. 

Sealing 

A coat o f waterproof blacktop sealer, 
applied every two or three years, will 
protect the driveway from the sun, 
rain and snow, and will improve its 
appearance. 

The sealer comes in 5-gallon cans 
and usually needs only to be stirred 
before use. Read the product label to 
determine how much area it will cov- 
er. Usually this ranges between 200 
and 300 sq. ft,, depending on the po- 
rosity of the surface. Apply the sealer 
with a long-handled applicator that 
has a squeegee blade on one side and a 
brush on the other. Holler applicators 
are also available. 

First, pour enough sealer from Lhe 
can to work a 3- or 4-ft.-wide strip 
across the driveway. Using the 
squeegee side nf the applicator, 
spread the sealer across the drive- 
way, working it into all tiny cracks 
and crevices. When the strip has been 



1 2 Remove loose pavement around large 
potholes &y ctwppdng Itwtwrth a coM dilt- 
el and a hammer, trowel In cold patch. 

covered, flip over to the brush side 
and use it to level the coating ami 
smooth ridges left by the squeegee. 
Work the brush at right angles to the 
path worked by the squeegee. 

Don't leave puddles of sealer and 
don't spread it too thin. It’s best to ap- 
ply two coats. Read the label to deter- 
mine how long to allow the sealer to 
dry before recoating. 

Supplies 

Sears sells a variety of driveway 
maintenance products at its retail 
stores; driveway/garage floor clean- 
er, 1 .quart, item No, 45504, about £1; 
patch compound, 1 -gallon, item No. 
45405, about f€; crack filler. 10.5- 
ounce cartridge, item No, 38091, 
about $2; Sears' Betst Eaay-To-Stir 
sealer ■filler, 5-gallon, item No. 45477, 
about $12; squeegee/brush applica- 
tor, item No. 12778, about $6. Write 
to Sears, Dept, 703-PM, BSC 40-16, 
Sears Tower, Chicago, I L 60684 . 

Sakrete cold patch comes in 66- 
pound bags, about $7 in hardware 
stores, For more information, write to 
Sakrete, P.O. Box 17087, Cincinnati, 
OH 45217, M 



1 4 Apply two coats of sealer with sqvee- 
qteibruih or a roller applicator. Spread the 
wafer flat with the squeegee blade. 



tB After sealer Is evenly spread, brush at 
right angle to direction taken with squee- 
gee. Work the sealer Into the surface. 



6 2 
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Dick Steel, Carpenter; Seattle, Washington 
Has never taken a sick day Neither has his Skilsaw 
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Furnace Payback 

Could you tell nie how to calculate the 
payback on a gas furnace, baaed on 
the sticker efficiency rating and the 
cost of gas per therm? This would help 
me in comparison shopping for a new 
furnace, JOEL SLOCUM 

WELLESLEY, MA 

The most accurate way to calculate 
the payback between two new gas fur- 
naces is, first f to do a heat balance on 
your house. That is, you should de- 
termine the heat loss per hour (in 
BTU/HR) in order to find the 
amount of heat necessary to maintain 
the desired temperature. 

This analysis is quite difficult for 
the layman because the house's wall 
construction , floor square footage, ex- 
posure, window type and area, insula- 
tion and so on must be considered. 

A more practical way is to have a 
heating contractor give you an esti- 
mate of the heat loss. Also, you will 
need to call your local utility for the 
cost of gas per therm. A therm is a 
unit of heat equivalent to 100,000 

BTU. 

New gas heating appliances dis- 



play a bright-yellow energyguide 
sticker. In the example shown, the 
heat loss figures are the top horizon- 
tal line and the cost per therm of gas 
is the vertical left c olu mn. 

For example, assume furnace X 
costs $1 100 installed and the high- 
efficiency furnace costs $1500 If you 
pay 40 cents per therm , and the heat 
loss of your home is about 55,000 
BTU/HR, the cost to heal your home 
for one yea r using furnace X is $605 
and for the high -efficiency furnace , 
$441. The cost savings per year for 
using the more efficient furnace is 
$164. It would take 2.44 years for the 
fuel savings to pay for the cost differ- 
ence between the furnaces. 

Furnace Filter 

We need a replacement filter for our 
Lennox Pulse furnace, Its manual 
clearly states not to use throwaway 
niters, but the local heating service 
companies cannot supply me with the 
correct filter. When I called Lennox, 
its people told me to keep trying local 
heating service dealers, because they 
couldn't sell me a filter directly , 

A local dealer suggested I use a 



throwaway filter. Are these accept- 
able? If not, where can l get a Scot- 
foam filter recommended by Lennox? 

JOYCE HIXSON 
BARTLETT. IL 

The Scot foam filter has lower air- 
flow resistance than throwaway fi- 
berglass filters. This enables the 
furnace id operate at peak efficiency, I 
talked with the people at Lennox, and 
I'm forwarding your letter to Bill 
Drake, manager. Service and Prod- 
uct Application , Lennox Industries, 
Inc., P.0. Box 799900, Dallas, TX 
75379-9900- He'll make arrange- 
ments for you to get the correct filter. 

Will Precooler Work? 

Would it be cost-effective to build a 
precooler for a residential central air- 
conditioning system? The system 
would coot the freon before it enters 
the air conditioner by running the 
copper tubing through a water tank. 

MIKE BEENE 
DALLAS, TX 

The system you propose is basically a 
water-cooled condenser in series 
with the air conditioner's air-cooled, 
condenser. While this will improve 
the system's overall efficiency, it 
probably would not be cost-effective. 
Water-cooled compressors are no 
longer used for residential cooling, 
though older models are still in use. 

Cool Heat Pump 

I recently moved into a condominium 
with a heat pump for central heating. 
When the unit is operating, I feel cool 
air coming from the register, al- 
though the house is warm. Is some- 
thing wrong with the heat pump? 

JEFFREY BECKER 
COLUMBIA, MD 

The heat pump is working correctly . 
It heats air to about 9(TF, which feels 
cool because it is lower than body 
temperature, but is warm enough to 
heat the room. The air discharged 
from an oil- or gas-fired furnace is 
about / JO" to 13T F. To compensate 
for the lower temperature , heat 
pumps require a high airflow rate, 
and may create a drafly feeling. IN 

do you hay e a home maintenance 

OR REPAIR PROBLEM? 

ail Nttrfnnn vfcuiit 4. Send flWMfwn to 
Homeowner* Clinic, Popular Sfeefiahiei, 224 
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REMOVING 

WALLPAPER 

BY GENE & KATIE HAMILTON 
PM Illustrations 
by George Retseck 



R emoving wallpaper u a 

messy job, but somebody's got to 
do it P and that somebody will probably 
be you. Finding someone to do it is al- 
most more difficult than doing it your- 
self. Professional paperhangers often 
don't want to do it and when they do, 
they charge you a premium rate. 
Fortunately, this job is more messy 
than it is difficult. It's a good example 
of the kind of grunt work homeowners 
can do themselves . The job requires 
little skill and few' tools, just scraping 
and patience. With the advent of im- 
proved wallpaper removing tools, 
teamed with time-proven methods, 
the job is easier than ever. 

Different papers, 
different problems 

Not all wallcoverings are created 
equal, meaning that some are more 
difficult to strip than others. The easi- 
est papers to remove are the “strippa- 
ble" wallpapers. They can be removed 
without tearing and without being 
loosened by water or steam. 

Slightly more difficult to remove 
are old, untreated and uneoated wall- 
papers. They simply need to be wet- 
ted and scraped loose. 

The most difficult to remove are the 
papers with vinyl coatings (washable 
wallpapers) or those with laminated 
surfaces of woven fabric or foils. Wall- 
paper that's been painted falls in this 
category .These papers are difficui t to 
strip because water d oesn't penetrate 
their surface as readily as with un- 
coated paper. 

Stripping on 

diywall/platt^r 

Painted plaster is the easiest surface 
from which to atrip wallpaper. Un- 

painted dry wall is the most difficult. 

Before you start, cheek to see what 
type of wall you have. Your stripping 
method depends on the type of paper 
and what's beneath it. 

Most newer houses have drywall, 
and most houses over 50 years old 
have plastered interiors. Plaster is 
rock-hard and smooth. Drywall is 
softer than piaster and easily punc- 
tured. Its paper facing has a slight 
“tooth" that becomes more apparent 
after you've gained some experience 
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distinguishing drywall from plaster. 

You might see rows of small bumps 
or dents where wall compound covers 
the nails holding drywall to the fram- 
ing, Another telltale sign of drywall is 
a Tong but shallow lump where the 
compound covers the tape that hides 
the seam between sheets. But be 
careful here, because the tape may 
conceal a crack in a plastered surface, 
not a drywall seam. 

If after looking Tor these signs you 
still can't tell which wall material you 
have, take a look at the material you 
find behind the faceplate for a light 
switch or outlet (you have to remove 
these faceplates to strip the wallpaper 
anyway). 

Drywall is thin and a uniform thick- 
ness, usually Vi to^ in,, and is at- 
tached directly to the studs. Plaster 
varies in thickness and is applied over 
wood, gypsum nr metal lath that’s at- 



tached to the studs. The electrical box 
will fit through a hole cut into the 
drywall. Since plaster ia applied to a 
wall and not installed as a sheet, you'll 
find it has been troweled right up to 
the box. 

It’s important to check what wall 
material you're working on in the part 
of the house you'll be stripping. In an 
older house, the wall material may 
vary. If you're stripping wallpaper 
from a relatively recent addition to an 
older house, chances are the addition 
has drywall, while the rest of the 
house has piaster. Also, the plaster 
may have been removed in rooms that 
have been extensively remodeled. 

Paint seals plaster and drywall, and 
makes removing wallpaper easier. 
Removing wallpaper from un painted 
or unsized (sizing is a solution applied 
before papering that further seals the 
wall surface) drywall is hard , because 
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I Begin the Job by turning off the electric- 
Ity to the room and removing the tele- 
phone, electric outlet and switch plates. 

the glue used to attach the paper pen- 
etrates the dry wall's face and forms a 
strong band. You have to use waterto 
soften the glue that holds the wall- 
paper, but this also softens the 
dry wall pai>er facing. Be careful not 
to tear the paper face of the dry wall as 
you remove the wallcovering. 



2 Tape the dropdoth to the baseboard 
melding and unfold It Into the roam. Use 
masking tape at least I ’A In. wide, 

and then remove any remaining 
faceplates. 

To stop soggy wallpaper from hit- 
ting the floor, tape the dropcloth to 
the base hoard with masking tape at 
least lk* in, wide (Fig, 2), Tape the 
dropcloths edge to the baseboard and 
unfold it into the room. 



Preparing the area 

First, prepare the room. Remove 
phones, pictures, lightweight fur- 
nishings, and move the heavier fur- 
niture and area rugs to the room’s 
center (Fig, If, Cover remaining ob- 
jects and the floor with dropcloths. 
Although old bed sheets will do in a 
pinch, wet globs of wallpaper could 
soak right through them and damage 
the floor or furnishing beneath. Wa- 
ter-resistant plastic or canvas drop- 
cloths are better and prove to be a 
good investment for future projects. 
Plastic sheeting and combination 
paper. 'plastic dropcloths are another 
alternative. Although somewhat 
slippery to work on, these coverings 
can be disposed of at the end of the 
project. Next, turn off the electricity 



Stripping without steam 

Old-fashioned wallpaper comes off 
the wall easily if you get enough mois- 
ture behind it. It's held up with wheat 
paste adhesive, a substance easily 
softened by water. These porous pa- 
pers absorb water, hastening the de- 
composition of the paste. 

Stripping the paper is even easier if 
you mix some wallpaper remover in 
the water. The remover, sold at paint 
and hardware sLores, has wetting 
agents that penetrate the paper and 
soften the paste. Some strippers also 
have enzymes that attack the wheat 
paste and dissolve it. Mix the remover 
in a pail or directly in a garden sprayer 
(Fig, 3). The sprayer should be dean 
and free of pesticide residue. Start 
applying the remover at the wall's top 




■ Perforate painted or waterproof wall- 
paper Id prepare It for steaming. Holes al- 
low the steam to penetrate the paper. 






• Plug a steamer'* how Into the tank and 
Into tne rteam plate before tatting It heat 
up. Ports are too hot to do this afterward. 



1 Use a garden sprayer to soak uncoatcd 
wallpaper, Fill sprayer with a solution of 
wallpaper remover and warm water. 

and work down. Work on 6-ft,-wide 
areas, soaking the area with the solu- 
tion (Fig. 4). 

Another effective way of applying 
the remover is with a sponge mop or a 
paint roller (Fig. 5). A hand sprayer is 
effective for spraying hard-to-reach 
areas (Fig. 6), such as the thin strip of 
wallpaper between a window casing 
and a kitchen cabinet. 

The paper will darken as it absorbs 
water. Apply only as much solution as 
the paper can absorb. Excess solution 
just runs down the wall and onto the 
floor. Let the solution soak in, then 
resoak it. 

Let the solution do the work. You’ll 
have to re wet the paper several times 
during a Vis-hour period. A lot of water 
is needed to saturate it and soften the 
glue. Prepare another section while 
the first is soaking. 

Test that the wall is ready to strip. 
If you can easily run a scraper from 
the baseboard molding to the ceiling, 
the wall is ready (Fig. 7). Let the pa- 
per fall on the dropcloth. For plaster 
walls, use a broadknife scraper or 
wallpaper razor scraper. On drywall. 




7 The soaked paper should st rip off the 
wai I easily, IF it doesn't,, rcsoak. Use a wide, 
duli scraper to remove large pieces. 
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4 Spray remover from tbe top of the wall 
down. Soak the paper during a 15- to 20- 
mlnute period, then SMk a second area. 



use a putty knife with a dull edge to 
avoid gouging its paper face. 

Preparing lor 
steam stripping 

Vinyl, foil-faced and other moisture- 
resistant wallpapers are designed to 
be cleaned. The challenge, then, is to 
get moisture behind their water-re- 
sistant face to soften the glue. Wall- 
paper remover is not as effective on 
coated papers as uncoated. The solu- 
tion is to steam the paper loose, then 
scrape it off the wall. 

You have to prepare these papers 
before steaming them. The easiest 
way to get steam or water behind a 
coated wallcovering is to score the 
surface to allow moisture to pene- 
trate. A good tool for this is the Paper 
Tiger by Zinsser (William Zinsser, 39 
Belmont Dr,, Somerset NJ 08875, 
Dept. PM). This gadget (about $ 10 at 
paint stores) has small wheels with 
sharp spurs on them that make holes 
in the wallcovering (Fig, 3). Its cut- 
ting depth is adjustable, so, with care, 
you can use it on drywall. 

Painted w allpaper may be difficult 




10 Start steaming the wall paper along a 
Hold the steam plate on the weir for 
10 io 20 seconds or until the glue softens. 
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I A floor mop osn spread wallpaper re- 
mover. Soak the paper, hut avoid letting 
the solution run onto the floor. 



to score. With several coats of paint, 
it can take on an almost canvaslike 
quality. Begin at the top of the wall, 
concentrating on an area that you can 
comfortably reach, and work down. 
Score the paper thoroughly, criss- 
crossing the surface. Time and effort 
invested at this stage results in a 
cleaner strip because the steam bet- 
ter penetrates the paper. If the paper 
is old and there are several painted 
layers, most of the layers can be 
scraped off with a razor scraper. This 
is harder work than steaming off the 
individual layers, but it's much faster 
than trying to steam down through 
the individual layers. 

Steam if ripping 

For about $20 a day 1 you can rent a 
wallpaper steamer. This tool has a 
small electric boiler tank that holds 
about 1.5 gallons of water. It plugs 
into a standard 15-amp household out- 
let, but draws a lot of current, so use a 
heavy-duty extension cord rated to 
carry that amperage. The boiler con- 
nects to a perforated steam plate with 
a hose. When the tool starts prodtfe- 



4 Apply the remover with e hand sprayer 
on hard-l e-reach areas, such as a Strip of 
paper between cabinet and window (rim, 

mg steam 1 press its plate against the 
wall to loosen the paper. 

First, snap the steamer's hose onto 
the tank and to the steam plate w hile 
the parts are cool and easy to handle 
(Fig. 9). Remove the heavy steel stop- 
per covering the tank's fill hole and in- 
sert a funnel. These tanks are hard to 
fill without a funnel because the fill 
hole isn't very large. Fill the tank 
with tap water (don't use wallpaper 
remover). Let the steamer heat up for 
about 10 minutes. Fill the tank again 
when it's half empty, so you w on't 
have a long wait for the water to boil 
Wear heavy work gloves, old cloth- 
ing and especially an old pair of shoes 
or work boots. Stepping around all 
day in piles of soggy wallpaper will 
quickly ruin a pair of sneakers. Moat 
importantly, avoid touching the hot 
hose or steam plate. You can't turn off 
the steam without shutting down the 
boiler, so rest the steam plate on a 
heavy towel when you change areas 
or want to take a break. 

Hold the steam plate at the Lop of a 
wall and follow a wallpaper s^am (Fig. 
10). When the seam is loose, w ork 





1 1 Hold it earn plate over perforated 
areas- Uie a razor scraper or U at knife to 
scrap# softened paper off the wall. 




12 Vou may consider buying Alack A 
Decker's ^teamworks, Instead of renting. 
Tool combines water tank and steam plate. 
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onto the perforated area. Gently pull 
a comer of paper toward you when it 
Starts to come loose. Move the steam- 
er ahead as you pull the paper off the 
wall, [f the paper does not readily 
come off, steam the area more thor- 
oughly. Allow the steam time to pene- 
trate, If you rush the process, you'll 
have to scrape off a lot of small pieces. 

Even when you are patient, how- 
ever, the wallcovering may separate 
from its backing. Give the remaining 
paper a second shot of steam, and pull 
it or scrape it off. 

The procedure is basically the same 
for painted wallpaper (Fig. 11). Work 
a small area to allow the steam longer 
tu penetrate. If you uncover another 
wallpaper layer, attack it as you did 
the previous one. 

If, as you progress, the steamer 
.seems to be working less efficiently 
than it should, check that the tank 
isn't low on water or that the steam 
plate hasn't been dogged with bits of 
paper. Lightly scrape off any paper 
stuck to the steam plate using a 
broadknife, 

If y nu are removing the paper from 

several moms, or you need the steam- 




1 1 Let Stcamworki heat up, and me It » 
you would * rented steamer. Tool weighs 
about the same ai steam plate and hme. 

er for a couple of days, consider buy- 
ing Black & Decker's Steamworks 
(Fig. 12). It costs about $30 at hard- 
ware stores and home centers. 

It's used the same as the rented 
steamer, but we found it leas cumber 
some, even though it weighs about 
the same. Plug it into a 3-prong outlet 
or extension cord, fill its tank with 
water, and a minute later, it's ready 
to use. Its steam plate area is smaller 




14 Pry up one comer of (he stoppable 
wallpaper using i putty knife or icraptr. 
SJowfy p«F (he fw per off the wall. 

than the rented steamer h hut there’s 
no hot hose to worry about (Fig. 13). 

Removing wallpaper 
from a ceiling 

This is the worst wallpaper stripping 
job, because of the additional chal- 
lenge of working overhead. Set up a 
jiair ofstepladders, spanned by a short 
section of scaffold or painter's adjust- 
able pknk (either may be available at 



Introducing the toughest zander in 
its class. A real tcick to use. 



SWITCH BLADE. 



Introducing a 13" scroti sow that 
accepts 5" pin and plain blades. 



SWDOmii. 1 Hacrfi* Wl 
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BLACK BELT. 
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f I w*$h glue residue and - bits of paper off 
the mil using .1 solution of TSP and warm 
water, or use a household detergent. 

your rental center). Working on the 
planking or scaffolding wifi save you 
countless trips up and down a ladder. 
Observe several precautions when 
stripping the ceiling. First, wear gog- 
gles to keep pieces of wet paper, con- 
densing steam or drops of wallpaper 
remover out of your eyes. Also, watch 
your step^iFs easy to step off your 
scaffold when looking overhead. Keep 
the scaffolding clear of sUpperv bits of 



I# To complete the job. fold op ddbrli in 
disposable dropdoth and throw It out. Lei 
the walls dry before paint Jng them. 

paper, and work with it aligned in the 
direction you are stripping. You can 
insert a pole into the Paper Tiger so 
you can score the paper from floor lev- 
el or the scaffold. 

Strip pa ble wallcoverings 

Strippable wallpapers simply peel off 
the wall when gently pulled from a 
corner (Fig, I4K At a seam, lift the 
comer of the paper with a putty knife 



or scraper and pull toward you. Care- 
fully remove the adhesive left on the 
wall with a fresh blade in a fdzor 
scraper. Since the paste is dry and 
hard, most of the heavy residue can be 
scraped off. Then w ash the walls with 
warm water and detergent. 

Cleanup 

Once the paper is off the walls „ most of 
your w ork is done. After each w T atl is 
stripped, and still moist, wash off re- 
maining paste and paper bits. Use a 
large sponge soaked in a warm solu- 
tion of TSP Urisodium phosphate] and 
water (Fig. 15)* If phosphate-based 
detergents are banned in your area, 
use a powerful household cleaner, like 
SpieV Span, instead. 

Remove the masking tape and 
dropdoth from the baseboard. Pick 
up the four comm of the dropdoth to 
keep the water from running out (Fig, 
16). If the dropdoth is disposable, 
simply tie or tape the doth around the 
debris as if it were a giant garbage bag 
and throw it out. Otherwise, scrape 
the debris into a trash bag and rinse 
off the dropdoth with a garden 
hose. im 



The firsf affordable scroll saw with two 
speeds and a sawdus# blower 




TWO-SPEED 

TURNTABLE. 




WITH CO MPACT 



Modwl ]73l 



Introducing the only sander in its class 
with aV' be/f ond a 5" disc. 

The affordable new line of quality 
Bench Top Too/s from Dreme/. Ask for them 
where you buy tools. t 

lWODrunil RaL>ni Wl. LJH C IVIB I— 
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TEXT AND PHOTOS 
BY ROSARIO CAPOTOSTO, 
Contributing Editor 



| OW THAT Porter-Cable has in- 
troduced an electric random or- 
bit sander, high-speed, swirl-free 
sanding is available to the home shop 
woodworker. Formerly, these Sand- 
ers were air-powered and limited to 
shops that used air tools. I tried this 
tool and liked it. 

The sander isn’t meant to replace 
pad or belt sanders, but to comple- 
ment them. It's versatile enough to he 
used for woodworking, for metal fin- 
ishing, for auto bodywork or for paint 
and finish removal. 

The 3.7-amp sander's S-ln.-dia. pad 
accepts adhesive-backed abrasive 
discs. Its pad speed is 6000 orbits per 
minute, ideal for fast stock removal 
and efficient for smooth sanding with 
fine-grit paper. Weighing 5.5 pounds, 
the nicely balanced tool has most of its 
weight over the pad. 

Also, being a disc sander with ran- 
dom orbit, it can sand into a corner 
against a vertical surface, such as a 



shelf support, without marring it. 
Beit sanders can’t reach into these 
comers, and vibrating sanders have a 
tendency to bounce against the verti- 
cal surface, marring it. 

Unlike conventional disc sanders, 
this one is easy to use. To prevent a 
conventional rotary orbit disc sander 
from gouging and bouncing over the 
surface, you have to hold it so only a 
third of its disc touches the work. At 
best, its rotary motion produces a 
crossgrain swirl pattern. With this 
Bander, however, hold the pad flat on 
the surface and move it in long, over- 
lapping strokes. Its random orbit pre- 
vent s it from bouncing. You can 
gouge the wood only if you tip the 
sander or hold it in one spot. 

The sander’s performance was 
quite satisfactory in a variety of tests. 
[ quickly removed several coats of 
varnish from a flat piece of mahogany . 
Starting with 80-grit sandpaper, I 
progressed through 100-, 120- and 



Porter -Cable's random orbit sander has a low profile that allow* close-quarter ending. 



220-grit papers. The w r ood was left 
smooth, level and ready for Brushing. 
Even under close inspection, no swirl 
marks were visible, 

A contour pad is available as an 
accessory (model No. 13701,115), 
Equipped with the pad, the Bander 
nicely smoothed the long and graceful 
curves of a cabriole leg. 

Another nice feature is that its ran- 
dom orbit lets you sand flush wood 
members where grain direction 



Slide switch forward to turn on power. 
It to tun off under. Lock on power 
lay pushing fcwi of wtKh down 



9 Sander proved to be venal He. Here It s 
used to remove a finish by sanding varnish 
coau off a mahogany surfacc. 



meeta at right angles h like where a 
dour's rail and stile meet. You don't 
ha ve to stop at the joint to a void cross- 
grain sanding marks. 

Powered by a double-insulated mo- 
tor, the Model 7334 Random Orbit 
Sander comes with an assortment of 
Stikit papers. It costs about $205 at 
hardware stores and home centers. 
For more information, write to Por- 
ter-Cable Corp. , P.O. Box 2468, Jack- 
son, TN 36302-2468. m 



2 Atwastwe <n$a are easily installed. Simply 
peel off their becking paper and Hick them 
onto the padded disc 



4 The accessory contour pad has sHghtly 
more fiejtibie backing, Sander equipped 
with pad smooths a cabOole table l eg 
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With Scolchgard" Wipe On Poly 
Finish from 3M t you get a smooth, beau* 
tifijl, more protective polyurethane finish 
without bubbles and brush marks. 

Because with Scotdigard" Wipe On 
Poly Finish, you don’t even use a brush. 

Go on. Try it. Just wipe it on. Scotch* 
gard"Wipe On Poly Finish actually pene- 
trates the surface of the wood to provide 
prolection that Is harder ar H 
more resistant to spills 
and stains than brush -on 
polyurethanes. 



EPWJM 



Apply it straight from the easy-to-handle bottle. 
Its dear formulation won’t yellow your wood like 
other polyurethanes. Over bare wood or with stain! 
it accents the beauty of the wood. 

Vbu ask a lot of yourself when 
you begin a project, Now it’s 
time to ask more of 
vour finish. Try 
Scotchgard’' Wipe 
On Ffoly Finish. 

Ws part of the 
wood refinish ing 
system from 3M. 



*NfcH Ht loe with whifew&ft 
or pair!]. 




WeVe got you covered 





Whether you’re painting, land- 
scaping covering or building you 
need Film-Gara Plastic Sheeting. 

Fiim-Gard* is made 
Tough which means our piasuc 
sheeting has more strength, stretch, 
puncture resistance and no static 
cling. 

Register to win in this fall’s 
“Hard-Worker” Sweepstakes. You 
might be the winner of a tool shed filled with Black & 
Decker* tools or one of the thousands of other free 
orizes. See your local Hardware, Home Center or 
Building Supply Store for more details. 

Fiim-Gard* America’s #1 Selling 
Brand Of Plastic Sheeting 



For more information write to: 



POLY-TECH, INC. A Carlisle Plastics Company 1401 W. 94th Street, Bloomington, MN 55431 
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Q: How many light bulbs does it take ro 
eliminate 500 pounds of air pollutants? 

A; It depends on the bulb. A new com- 
pact fluorescent bulb saves that much 
when you use it in place of a standard 
incandescent bulb. This is just one exam- 
ple of the energy-efficiency options you 
can use in your home today to save the 
environment* 












Introducing our Nationwide In-Home Service program — where 
there’s no such thing as a Reliance water heater roo remote tor us to service. 

It figures. With 8,0011 trained professionals coast to coast plus a 
7-day toll-free number, we’re read)' to help you no matter where you happen to live— 
on natural gas lines or in propane countin'. 



How can we offer such a service: Simple, Reliance gas water heaters, 
including our top of the line Sta-Klcen models, arc so reliable, we don’t expect you’ll 
be calling all that often. But if you do, rest assured. We’ll either solve your problem 



over the phone or come To your house within 24 hours. Maximum. 



For more information on the Reliance 
In-Home Serv ice program 
and $ta-Kleen self-cleaning 



j&REIHIC! 



JVATEP HEATER COMPANY 
AiPiljndCilv re^TrcisM 



gas water heaters, call 




1-800-365-4-054. 






Choose one of our g^s water heaters and reduce your operating costs. 
Gas heats water for 1/2 the cost of electricity . 



GAS. AMERICA’S BEST ENERGY VALUE. 



e 1990 






rtergy: The 
Long and the 
Short of it. 

Quick Fixes 

What can voli to now, without 
spending i lot of money. To make VOUr 
home more energy efficient this year* 
Here are some quick fixes; 

■ Buy efAeienr light bulbs — The com- 
paci fluorescent bulbs available today 
use 75 % less energy than regular 
bulbs. That’s why they each eliminate 
500 pounds of air pollutants. They 
more than pay for themselves In lower 
bills, and last up to sis years. Check 
lighting specialty stores in your area to 
see what’s on the market, or write to 
the Alliance in .Save Energy (sec infor- 
mation 31 rhe end of this article). 

• Weather-strip your doors and win- 
dows — Your local hardware store 
should have art array of door- and win- 
dow-sealing materials. Unless you 
have snug- Acting double-pane or 
storm windows, weatherstrip them 
and add temporary, low-cost cover- 
ings. The cheapest interior storms are 
the clear film type you fasten to the 
inside of the window frame. 

* Look for the biggest air leaks— Two 
notorious energy wasters arc attic 
entrances and fireplaces. If you have 
an attic hatch or door entrance, do a 
good wealherstri ppin g job tin it. If 
you have a fireplace, try to adjust The 
damper for a tighter fit. If if won't 
close tightly, stuff a strip of insulation 
around ihe damper edge (but remove 
it when you build a Arc! L 

•Service your hearing and cooling 
equipment — Clean or replace furnace 
air filter* regularly— at least twice a 
year. Window air conditioner filters 
should be cleaned at least once a year. 
Furnaces, toilers, beat pumps T and 
central air equipment should be pro- 
fessionally serviced at least once a year. 



Cultivate Healthy 
Energy Habits 

Here arc some simple rips for lowering 

energy costs day by day; 

■ If your refrigerator has a “power saver" 
or “energy miser" switch, turn it on. 

■ Lower the temperature setting on your 
water heater to 1 20 degrees, or the 
lowest setting that meets your hot 
water needs. 

•Adjust your thermostat (tower in win- 
ter or higher in summer) at mghi and 
when you arc away From the house. 

• Wash clothes in cold water whenever 
possible, 

■In summer, keep windows shaded dur^ 
ing the day. Use fans Instead of air 
conditioning on moderate days 



• In winter, keep shades drawn on north - 
facing windows. Open them during the 
day on southern-exposure windows. 

attle the 
Elements 

Insulate, 

Insulate, Insulate 

The Attic is the place to start insulat- 
ing. Field studies have shown that most 
attics in the U.S. have too little insula- 
tion. How much insulariuji should you 
add? The Department of Energy recom 
mends that the "R value" fhtax- retain- 
ing value} of attic insulation be m least 
R-30, That's about 9 inches of mineral 
fiber ^bans" or 10-14 inches of loose fill 
or “blown" insulation, depending on 
the material. R values up to R-49 are 



A Message from 
Senator Wirth 

The collapse of the Berlin Wall ond lira changing 
nature of our national security have once again 
focused attention on issues the Alliance to Save 
Energy has been pioneering for more thon a 
decode. We believe energy efficiency is good ener- 
gy policy, good environmental policy, and good 
economic policy. 

Environmental concerns have emerged a! the top of Hthb public agenda. From 
oil spills to the vanishing roin forests. (ram ground water pollution to global 
warming, the environment is in (rouble. With energy efficiency, we have the 
opportunity indeed the responsibility, to reduce harmful emissions and save 
energy Right in our own homes, we con make a difference. 

Saving energy does not require that we be cold in the winter and warm in (he 
summer. Instead^ reducing our energy bills can be accomplished with new 
technology thal hdps eliminate pollution and save money. The Compact 
fluorescent light bulbs in my House save 75 percent of the energy used by reg- 
ular bulbs. If we all u&ed them could ulimifioto more (han 100 million tons 
oF greenhouse gases 

This special section is full of practical ideas la help you save energy in your 
home I hope you will undertake these simple steps — our research shows (hot 
you can save $25 on a $1 00 Heating bill And the energy you save today will 
help protect the environment we poss Of! to pur children and grandchildren. 




Senator Timothy E. Wirth 

Chairman of the Alliance to Save Energy 










Bring thebeauty of the 
worldin. 



justified in the coldest states. Contact 
the Conservation and Renewable 
Energy Inquiry and Referrat Service 
(CAREtRS) for more specifies (set refer- 
ences at end). 

The Walls It is harder to add insulation 
in the typical wall than rhe typical attic. 
Check behind elcctnc outlet plates to see 
if you have wall insulation . Unless you 
have none or live in cold climates, adding 
wail insulation may not be cost-effective. 

If you decide to add wall insulating 
you have three main options; 1 } Fill the 
wall cavities (spaces between the wall 
studs) by bleywing in insula Linn through 
temporary holes. 2) Add insulation to 
the exterior, under the siding. Rest time 
to do this is when you arc residing the 
house. Add insulation to the interior 
wall surface, This option reduces your 
floor area and requires rttrimming 
around doors and windows. Contact 
CAMUS for more specifics. 

The Foundation Most existing homes 
are not insulated around the founda- 
tion . Yet recent national laboratory 
research shows that the energy savings 
potential from insulating foundations is 
big. The problem is— how eo do it. 
Foundations vary a lot, from full base- 

merits to crawl spaces and slabs; many 



Don't lock out the world s spacious 
beauty und openness. Lei h come in 
and brighten your home nutu rally wilh 
windows matte with " coated 

tow-£ glass from PPG. Just mail in the 
coupon below and PPG will send you a 
Free brochure on how windows made 
wiih SuuRuti? coated gins* can help make 
your home more beautiful. comfortable 
andcncr^ ffFic’ietlL. All 
year 'round. For more a 



information, just call 
1-BCK3-2-GET-PFG for || 

i he dealer nearest you, u “ 
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homes have a mix. 

There arc three ways to insulate a 
basement, 1 ] adding foam board or 
other water-resistant material to she 
exterior, 2 S adding insulation to the 
interior basement wall, or 5) filling can 
creie block walk with loam or ocher 
materials. Ask an insulation contractor 
for the cheapest and most appropriate 
solution for your house. 

Prior to finishing any basement, or 
installing insulation that covers the walls, 
it is a good idea to perform a radon test. 
If any problems arc found, it is easier 
and cheaper to solve radon problems 
before the energy retrofu Contact your 
local health department fur information 
no radon testing and control. 

Crawl space walk should be insulated 
similarly m basement walk. Slab edges 
also should be insulated. Because foun- 
dation insulation k a new science, make 
sure any contractors you use have direct 
experience with your type of foundation. 



Stop Air l£aks 

Energy researchers and retrofitted have 
found that most homes waste a lot of 
energy through air leaks. One of the 
took they’ve come up with to control 
air leakage is called a “ blower door." Ilk 
a powerful fan/door assembly that fits 
in a doorway. The operator measures 
the air leakage with instruments con- 
nected to the fan k and then tracks down 
the big air leaks made obvious by the air 
movement. A skilled operator can seal 
up most of the big Leaks in a couple of 
hours and bring the air Leakage down to 
a reasonable level. Many utilities and 
weathcrization agencies are starting to 
use blower doors. The catch — they're 
not available yet in many areas .Ask your 
utility or state energy agency if blower 
door tests arc available in your area. 

With or without i blower door, to seal 
the most likely air leakage sues {beside the 
attic hatches and fireplaces mentioned 
earlier); caulk around window and door 
frames, pipe ptfiet^linns in ceilings and 
behind baseboard moldings where the 
wall meets the floor. Put plastic gaskets 
under the cover pines for electrical chit 
lets. If you have an unfinished basement, 
caulk the joints where the wood framing 
meets the concrete foundation. 

Check Your Windows — 

Should They Be Reptueed? 

The window has long been an archi- 
feetk delight and a major energy loser. 
On average, homes lose of their 
heat through windows. Rue now there is 
good news for consumers — new, high- 
tech windows insulate up to four times 
better than standard models. 

These windows have special, transpar- 
ent coatings known as low-emisrivity or 
“low-e," They lei visible light through 
but stop heai radiation, keeping heat 
inside in winter and outride in summer 
Law-c coatings and related window 
insulation features are gaining rapid 
acceptance among window -makers, 
builders, and window contractors. 

Recent engineering studies shuw that 
these advanced windows arc cost -effec- 
tive for much of the LT.S. So always ask 
for low-e windows when buying a new 
home or replacing your old window*. 
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aximize Big 

Energy Users 

Heating and 
Cooling Systems 

If you need 10 replace a fiimuce, heat 
pump, or air conditioner, nr are looking 
at a new hnme t use the following guide- 
lines far effiaenLy 
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'AFLi -Annual FlwI INilizcriion EHidency; a meaiura 
of ^ rpjofrvfl WM^wnnl ufilitiurtcy of O boiler pr 
kimaoe, f hSJ* ■ Heeding Seowyiod PwRomancja 
Factor; measure! hear pump crFf^wKy in ill hearing 
phw f5Hi-SHMna frtrgy Efficiency Rote; 
maaiurH the coaling energy efficieivcy of a head 
pump or air toodrtionflr. 

Before replacing in older hi mace or 
boiler* consider retrofitting it with a 
high -efficiency burner. It can boost 
efficiency at a much lower cost than 
buying a whole new unit. Other retrofit 
options; automatic win tinnpefs, elec- 
tronic ignition devices to replace pilot*, 
arid better control*. Consult your area 
heating contractor* io find those who 
are skilled in these options. 

One option that can reduce your heat- 
ing and cooling costs is a set-back ther- 
mostat, sold in most hardware stores. 
They let you program your home's tem- 
perature to meet tout comfort needs. 
Note: set- back thermostats are not nor- 
mally usable for heat pumps. 

Other things to check for in your 
heating and cooling system*: 

• If you haw air ducts, and they run 
through unhealed space* „ make sure 
that they arc insulated. Seal any obvi-' 
ous air leaks with duct tape. 

•if your equipment is located in a utili- 
ty closet* make stire the closei is air- 
sealed from any unheared aide, base 
merit, nr garage spaces. 

Hot Water 

Your water heater is one of the biggest 
energy users in the house. Simple hot 
water saving options include ; 




■ Wrap it — H oe water heater insulation 
blankets can cost as little as SlQ* and 
pay fur themselves quickly. 

* Slow the flow — Low -flow shower heads 
are now widely available tor less chan 
$10, using less than half the water of 
standard models while delivering a brisk 
shower. Flow-reducing faucet aerators 
also reduce waste at the sink- 

* Pipe insulation — Hardware stores 



carry simple, slip-on pipe insulation. 
Place this material over tile first several 
feet of hot waiter pipe coming out of 
the heater. 

Appliances 

Guih! new* fur consumers came in the 
National Appliance Kfficicney and 
Conservation Act of 1987, which *ct 
new efficiency standards for mapnr appli- 
ance* Like furnaces, air conditioners, and 
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The All-American value Team 




- STAPLING 
MACHINES > 

• GLUE GUNS 

• RIVET TOOLS 

• STAPLES 

• GLUE STIX A 

• RIVETS 

For the prof ess® rial or 
do-it-yourselfer ARROW 
makes the ;ob easier, 
go faster and— less 
expensive Whether 
vou're building the 
new, repairing the . 

old or pursuing a J 

hobby in arts and 
crafts, ARROW has 
the right tool. 

see 'the 'complete 
assortment of 
ARROW quality 
fastening products, 
available at ait 
leading Hardware, 
Home center, 
and Discount 
Department stores. 



TST-550HOT 
Mi L T GLUEjCUN_ 



HAMMERTA_CI(|jr_ 



1-50 STAPLE E7N-5C ELECTRO -MAT1C 
CUH-TAOCER $tapie CUN TflCXEH 



In U.S. A.: Arrow Fastener Company, Inc .271 Waybill Street. Saddle Brook, N.J 07662 
__ in Canada: Ja^det OiifrrtJutorfi, Inc., 6505 Metioptfltan Brvd. Easi, Montreal hip 1XE Quebec 
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refrigerators. These standard* tike effect 
beginning in 1990, so new models will 
be less expensive ra operate a* ihe stan- 
dards phase in. 

But in the meantime* and even after 
the standards are in pLace 1 some appli- 
ances will always be more efficient than 
others. Read the yellow u Energy Guide 7 " 
tags on appliances in the showroom r If 
you want a guide to the most efficient 
appliances N write to the American Conn- 
ed for an Energy Efficient Economy at 
1001 Coitnecdcm Ave. N.W., Suite 535, 
Washington, DC, 20036 



and walls' - Is the foundation insulated? 

■ What has the builder done to conUol 
air leakage in the home? Is an air-scal- 
ing house wrap used? 

* Are the windows double -pancdF Do 
they have luw-e coatings? 

* How efficient are the heating and cool- 
ing systems? Use the table in the heat- 
ing and cooling section (hr guidelines. 

Energy Savings: Where to Start 
and How to Finance 




Buyer's Guide 

What to Look For 
in a New Home 



Many builders loday arc energy con- 
scious, Ask them about the energy fea- 
tures of the home you arc looking at, 
using this general checklist; 

•What are the R- values of the ceilings 



You must be the judge of whether you 
install energy measures yourself or hire a 
professional. Major appliances that 
require serious plumbing, electrical, or 
duct work should be done by profession- 
als. Insulation, weather-stripping, and 
simitar work can often be done by the 
homeowner. Some of the best sources 
for professional help arc: 

■Utilities— Many utilities offer energy 
audits and other efficiency services. 




Some offer contractor referrals* 
rebates, and other incentives for ener- 
gy-efficient equipment. Call your clee- 
iridry and gas suppliers u> see whai 
they have available. 

• Insulation extractors — They can 
Install ceiling, wall, floor, and other 
insulation. Contain local contractors 
to compare skills and prices. 

• Hearing and cooling contractors — 
Their expertise lies with furnaces* air 
conditioners* water heaters, ductwork* 
and related equipment. Some have 
arrangements that Jet you pay through 
your utility bill Some manufacturers 
offer rebates (through contractors) for 
efficient models. 

• State energy office*— Many state agen- 
cies have Information, loan programs, 
and other services that can help you 
get starred. 

Lack of money stops many a well- 
intentioned energy retroheter. White 
many of the steps suggested here are 
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Only Rust-Oleum could find a 

j t lakes someth in# spec laJ to two mie die iqi n ame In meul protection . I j ke the speci jI fonrusl 3 (hoi gras our metal paint 
mom nistTiRhlinR inf-mtents than other parnts Ibsen! out moisture. Keep its rich color And mate metal last lodger. 
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ADVERTISEMENT 



Get Involved and Receive a Free 
Energy Efficient Light Bulb! 



join The Aifiance to Save 
Energy through phis sup- 
plement and you'll 
receive a tree energy 
efficient com pod floures- 
cent light bulb and a 
Consumer'* Guide to 
Efficient Lighting 05 part 
of your membership 
introduction Your mem - 
ben, hip du&s will allow 
The Alliance to Save 



Energy to continue its 1 
impprtonl wetfk 
We are a nen-prafil 
coalrHon of business, 
govememerl and carr 
sunder leaders, dedicated 
to increasing the effkien 
cy oF energy use. We 
conduct hfnpcirttinr 
research, educate the 
public and engage in 
public advocacy. 



Gal involved with us. 
Send □ check fer $25 
and your name qnd 
address (FtEASE phmi) to: 

The Alliance to 
Save Energy 
Depf. PMCL 
P O Bo* 967B5 
Woih, D C. 
20090-6755 



0MII ItfllB II l< *4 A Ll □ W I ■ WikKi IOR CtUVKIt TOUR Ml'MIlfSHIT C D ■«! El Ll.'l IGPl .1 t A 1 LEDUf llkll 
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inexpensive, some, like furnaces or wail 
insulation, can add up 10 thousands nf 
dollars. Consult your utility and state 
energy offices. They may have incentive 
or financing programs. Home improve- 
ment loans ivr the increasingly popular 
home equity loans arc furtficr options. 

Financing Through 

Tour Mortgage 

One promising financing method is 
called the Energy Efficiency Mortgage. 
Offered by some mortgage lenders 
when you are buying a house, this pro- 
gram gives you two options: 1 ) for a 
home that is already energy efficient* it 
eases the qualifying rules; and 2] if the 
home reeds energy work, it lets you pay 
for the improvements in the mortgage. 
This program is available at the option 
of local lenders. One national lender 
that oilers it is GMAC Mortgage. Call 
James Berryman at L-80O-GMAC-123* 
or write to gmac Mortgage Corpo- 
ration. 8360 Old York Road, Elkins 
Park. PA 19U7-I590. 



For Mor* infonnpHon 

On all energy -efficiency topics; Call 
CAJtElJLS at I 800’ 523 -2929 or 1 800 
233-3071 T or write careers at P.O. Box 
8900, Silver Spring, MD 20907. 



On efficient appliances: Write the 
American Council for an Energy 
Efficient Economy at J 00 ! Connecticut 
Ave. N.W, Suite 535, Washington. 

D C. 20036. 




way to mate wood wear like iron. 



even premium piunis. So your wood furniture not only looks great, it lasts longer 
For I urge icihs, ttLLsi-Oleuni VSbod Saw Trim Paint puts Lhesame formula to wurk 
prnffichnRynijr eaves, porch railings, donrc andwindews. Everywhere trim is Vulnerable 
to the damaging effects of water and direct sunlight 

Sn.iemt-niter, when you waul special protection for wood or metal, get HusHHeurn 



SS RUST-OLEUM. 

When Only 'Ihe Best Witt Do. 









NOW’S A GOOD TIME 
TO MSTALLAN ELECTRIC 
HEAT PUMP. 




Everyone knows (hat a high -efficiency electric heat pump 
keeps you warm in the winter. Bui what many don'l know is that it 
also keeps you cool in Ihe summer. So, you get year round comfort 
from a single piece of equipment. Equipment lhal is 3 to 4 times 
more efficient than gas. And because a heal pump uses less energy, 
it's also a good choice for a cleaner environment. Plus, a high- 



efficiency electric heat pump keeps the air in your home cleaner 
because there are no fumes. Which meansyoucan build a lighter, 
better insulated house, with less heal loss and a more consistent 
temperature overall, ft you plan lo build or remodel, contact your 
electric utility tor more information on energy efficient heat pumps. 
You'll find any lime's a good time lo install an electric heat pump. 




A better world is in your power. 



IMPORTS 



SY RJCK TITUS, West Coast Editor 




Mercury Capri— Practically Sporty 



T HE ALL-NEW Mercury Capri is 
not a fine-edged, sharply hfil- 
:i not'd. high-energy thoroughbred. 
What it is Is a well-rounded, solid-han- 
dling, smartly powered, surprisingly 
practical 2 + 2 sportster designed 
around comfort and reliability , 

The single biggest challenge in de- 
signing a 2+2 sports roadster is lo 
build in enough of the essential sjwirts 
clement while preserving enough car 
for day-to-day use. From the sports 
side, the recipe requires 4- wheel inde- 
pendent suspension, front and rear 
ant troll bars, and 4- w heel disc brakes . 
Capri has them, 

The engine should have the re- 
sponse of dual -overhead camshafts 
and four valves per cylinder. And the 
transmission should have five dose- 
ratio forward speeds and a light, pre- 
cise touch, Capri has those. 

The look should be European, with 
a low-, steeply raked nose and a shape 
for splitting the wind. And the cockpit 
should resemble a jet fighter. The Ca- 
pri has at least most of that. 

But the feel — this is sacred terri- 
tory — the feel should be light, clean, 
crisp and instantaneous. And the 
Capri isn't quite that. 

r rom the more practical car side — 
a roomy passenger compartment — 
the Capri measures up better. 

The soft top should be easy to use 
and the rest of the car should be cheap 
to maintain and simple to own. The 
Capri gels top marks on Hus score. 

The new Capri is the final outcome 
of an international design and manu- 
facturing effort on the part of Ford 



Motor Co. Capri’s shape was designed 
in Italy hy Ghia Studios, a Ford sub- 
sidiary. Its driveline is from Mazda in 
Japan. Engineering w as handled by 
Ford in the U.S., and final assembly 
by Ford of Australia. 

There are two trim levels for the 
front -wheel-drive Capri, which in- 
clude* a base mode! fitted with a 
l. 6-liter, doJie. 16-valve 4-cylinder 
equipped with multiport electronic 
fuel injection. Producing 100 horse- 
power, the standard engine is no 
neck-snapper, but pulls smoothly and 
with little fuss through its b- speed 
manual transmission. 

The up-market XR2 uses the same 
powertrain, but with the addition of a 
turbocharger and an air-to-air inter- 
cooler. This bumps the power output 
to 122 hp, putting the XK2 eery close 
to the neck- snapper category. 

The XK2 also has a performance 
suspension tweak, fog lamps, rear 
spoiler arul alloy wheels. iL’s also fit- 
ted with air conditioning, cruise con- 
trol, power door locks and cassette 
player as standard equipment. 



Though the XR2 comes with a 6- 
speed transaxle only, the base model 
can be ordered with an electronically 
controlled 4-speed automatic. 

An all-steel 1-piece hardtop, paint- 
ed in body color, is offered as an option 
and includes a rear window ritfogger, 
glass quarter windows, molded head- 
liner and a dome tamp with individual 
map lights. Weighing just 75 pounds, 
it comes with its own stand and cover 
for easy storage. 

The Capri's convertible top can he 
operated by one person and tucks 
away out of sight under a steel trim 
panel at the rear of the cockpit. 

The small but functional rear seat 
can accommodate adults for short dis- 
tances, and with its seat back folded 
down, longer items can be loaded in 
through the trunk into the cockpit. 

The new Capri enters an already 
competitive and very vertical niche 
market. Yet its odds for success are 
quite good, given its attractive base 
price of just under $13,000 and sur- 
prising level of functionality. It’s not a 
sports car — but it does offer sports 
car fun, w r ith the added attraction of 



real car practicality. 




Capri * optional tordtop ha* gla$* side window* and a rear window defogger. 
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CAR CLINIC 

BY MIKE ALIEN, Assistant Auto Editor 




A Magnetic Personality 



N ALL MY CARS. 1 stick a 
strong magnet cm the oil pan 
next to the drain plug. I j?ol the idea 
from an old outboard motor. After I 

warm up the engine, I remove the 
magnet and then drain the oil On my 
old outboard, there were always fil- 
ings stuck to the magnetic drain plug. 

[fit is of any value, why don't manu- 
facturers make the d rain plug of some 
magnetic material? 

PAULLAQUIDERA 
NATICK* MA 

It's a pretty good idea , Paul , and 
some manufacturers do include a 
magnet on the drain plug of the 
transmission l 

However t there's not that much in 
the u>ay of magnetic material floating 
around in the crankcase of a modern 
engine— most of the particulate# are 
either carbon t silicates, brass or 
chromium. You could either do what 



you're doing p which is to remove the 
magnet from the pan just prior to 
popping the drain plug r or you could 
stick it to the end of the filter p and re- 
move it once the filter is removed. 

Any auto parts store ought to be 
able to sell you a magnetic drain plug 
for your transmission, Be aware that 
automatic transmissions also don't 
make much ferrous junk, either, The 
mud that collects in the bottom of the 
pan is mostly friction material from 
the clutches. 

Manual transmissions are another 
story. There's usually a good supply 
of chips and shavings in the bottom of 
the pan. But sticking a magnet to the 
thick cast-iron case won't do much 
good— the magnet won 't have enough 
pa wer to a ttract pa rticles th rough the 
thickness of the case. This ploy works 
on engine oil pans because the mag- 
netic field penetrates the thinner 
sheetmetal pan. 



I don't recommend epoxy ing a 
magnet to your present plug . If the 
glue fails t and the magnet winds up 
in the works, you'll be sorry. 

Hopped -Out Bunny 

My 1982 Volkswagen diesel pickup 
has about 130,000 miles on it and sees 
a lot of high speed and mileage 
(around 500 miles a week). It uses 
about 2 quarts of oil a week, which 
seems like a lot to me. It doesn’t ap- 
pear lo be burning the oil— there is 
only blue exhaust smoke when you 
mash the accelerator hard. And it 
doesn’t leak oil onto the ground. Is 
this much oil consumption excessive, 
or is it piston ring time? 

Also, because so much new oil is be- 
ing put in every week, is a complete oil 
change necessary? Or could I change 
just the filter? 

RON MASTERS 

PALM BAY, TL 

After 130,000 miles, how can you 
complain? And contrary to how it 
seems to you, a blue smoke cloud on 
hard acceleration is nothing else but 
worn-out rings. 

As for your second question : No, 
just because oil is disappearing, you 
shouldn't use that as an excuse not to 
change the oil. Oil should be changed 
for several reasons. First, the oil and 
the additives become exhausted. In 
your case, no problem— it s not stay- 
ing around that long. But the other 
reason is to drain out all the sludge 
and particulates that don't get 
caught in the filter. Particulates like 
iron filings and chromium from the 
cylinder walls and rings , and brass 
from the valve guides, as well as sili- 
cates (sand) from airborne dirt. That 
goop doesn't bum — it stays inside 
your motor until you drain it. 

Clutching At Straws 

I own a 1986 Chrysler LeBaron GTS, 
with 8000 miles on it. When the motor 
is running and I work the clutch, it has 

a scraping sound and a rough feeling. 
(The dutch is worked by a cable.) 
When the motor is not running, there 
is no problem. Could this lead to 
something serious? joecelmer 

tacoma, wa 

iPleate turn to page Sq 
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ONE TOUGH MOTOR OL ANNOUNCES 
ONE TOUGH GUARANTEE... 




TWO HUNDRED FIFTY THOUSAND MILES 

OR TEN YEARS. 



Use Quaker State exclusively in your new car, and our 
limited guarantee will cover lubricated engine parts for 
250,000 miles or ten years, whichever comes first. 





The Big CO is One Tough Motor OH. 



Supi r rHh r nd 

SAE IOW - 30 

MOTOR OIL 



participating Quaker Slate service centers. These 
include many new-car dealers, a ulo motive service 
centers and last lubes nationwide. 

To participate in the guarantee program, enroll your 
new car at a participating service center within six 
months or 6,000 miles of purchase. Use only Quaker 
Stole Motor OM, and have your oil and filter changed 
pta service center according to manufacturer's 
instructions for severe driving conditions but not to 
exceed 4,000 miles or four months between changes. 
Save your receipts. 

How can Quaker State make a guarantee 
this tough? 

Today's Quaker Stole has 
proven Its toughness aver ond 
over again in the mast rigorous 
tests that the world's outo makers 
have thrown at it. The result; 

Quaker Stole actually 
exceeds lubrication speci* 
fi cations for every single 
cor sold in the United 
Slates. It takes a tough oil 
to offer a guarantee this 
tough. But Quaker Slate 
is One Tough Molar Oil. 



How tough is today's Quaker Stale? 

Tough enough to moke this promise: Use only Quaker 
State in your new car's engine, and if any lubricated 
engine part not covered by the monufo cturer's warranty 
or extended -service contract suffers on oil -re I a led break 
down during its first 250,000 miles or ten years, Quaker 
State will pay for the repair. 



Well guarantee lub Heated ports in engines of all 
slzes-domestk or imported. 

Quaker State's limited guarantee covers fubri coted 
parts in engines of every single imported ond domestic 
car or tight truck sold in the United States, li even 
covers Ine deductible on any extended warranty you 
might have purchased from your new- car dealer. 
Enrollment is absolutely free. 

See a copy of lubrication limited warranty and 
enrollment details art parHdpating service centers* 

Complete details and enrollment forms for the Quaker 
State 250,000-mrle or ten-year guarantee are available at 



C TPTO Qtwlwr &trfi CoTXHYrtm 



DON'T P01U/1I. PLEASE DISPOSE Of USED MOTOR OIL PROPERLY. 



CAH CLIWK { Vim * i'-ij uedfrurti 3J) 



Service Bulletins On Cell 



K EEPING TRACK OF Technical Ser- 
vice Buitehns around iha oltics 
here has always been a pain in the reek. 
Thete~s. aOcut a fogl Qf paper every month, 
ail □ j which has io be inserted mlo me appro- 
priate IHta. 

A lew months ago l received one of All- 
data Corporation's System 3 CD-ROM TSB 
database systems for evalualton. The CD- 
ROM format uses a disk based on audio 
CDs. Pul contains dagrtally stored data. The 
amouni ol daia that a single CD-ROM can 
store -is staggering — ihe five CD- 
ROMS shown hero have TSBs 
□n virtually every vehicle sold in 
ihe U S. market since 1 97B 
Searching through the data tor a 
TS8 takes only a lew seconds, as 
opposed lo flipping through 
mounds of paper. 

tn addition Jha CD-ROMs con- 
lain service manuals, wiring dia- 
grams, parts and time guides, 
and vacuum hose routing dia- 
grams. Graphics, like line draw- 
ings or charts, are keyed io the 
tesrt, and can be displayed on- 
screen alongside the words in- 
cluded in Ihe computers CPU 
box is a high-speed thermal print- 
er. There are quarterly updates 10 
the database 

The mlonmation is culled from 



a number of sources, from the manufactur- 
ers. Motor publications and Dlhers, And. un- 
like ihe 5 won mg pile o! paper gracing Ihe 
cabinet in my office „ if s already organized. 

If 5 bul a mailer ol a lew seconds to use 
Ihe computers mouse to pick a particular 
make, model and year of vehicle from AH- 
data s menu, il then will let you browse 
through the TSBs by symptom, and it even 
keeps track ol which TSBs you’ve already 
looked at. Or you can read through the shop 
manual. Wiring or vacuum hose charts, 



pads list or mechanic's time guide. 

Ol course. Shis gadget wasn's intended 
jusl lor overworked journalists. If s sold to 
independent repair shops and dealerships 
(o help them improve the speed and occurs 
cy of their automotive repairs. With Ihe com^ 
ploxity of modem cars, there’s no substitute 
lor accurate, up-to-date info about iLteMn- 
jection systems, recalls or TSBs An All - 
date-equipped shop mechanic has at least 
a fighting chance of having what he needs lo 
know. 

Dealerships are supposed io 
nave aU this information on tile for 
tho mechanics to use But it’s 
pretty easy to lose hack of a linte 
bit of ihe Hood of paper TSBs 
And of course, Il 's all too easy to 
remember so mot hang passing 
through a lew monlhs ago, bul 
not exactly whether il applies io 
some particular customer’s tar 
dr not 

Now a car owner can lind a 
shop with an Alktata machine 
and search to any TSBs that 
might apply to Eheii vehicle. And a 
smart shop owner will aulomats- 
caHy check lor TSBs on every ve^ 
hide that passes IlHough. 
potentially saving a lot of head- 
scratching. Alldata can be 
reached at (SQ0| 029-0727 









/ t 's o i ready se. nou s., Joe, You \*e got a 
bad thruwoul heanng-^ctr worse. Get 
this car into the shop . You ft have to 
puli the transmission and assess the 
damages, as the worn TO hearing 
may already have trashed the pres- 
sure plate. 

Topless 

I hare a ( lumaro with uxi itfterrnarktl 
custom convertible top. We been 
looking fur a replacement for six 
months. N nbtwiy hu^ ever heard of the 
company. L’an ym help? 

PAUL Mil API RU 
OCEAHfliPG. K¥ 

/ don l have any information about 
the specific manufacturer you men* 
lion in your tetter. 

H at any time Ftv ever needed a new 
top or cloth sunroof Foe just gone 
down to an automotive trim shop. 
Using the old top as n pattern, they 
have been able to cut and sew ti new 
fop from scratch . This also means 
you eon specify utmost any cofur or 
fabric you want. They probably cun 
install it as well , if you don't want to 
tackle if yourself It's ci complex task, 
especially ifyuu've never done ft he - 
fore. The price should be surprising- 
ly reasonable. 



Bagging It 

1 want to ha ve a car that would he salt 1 
in n car mi.sk I wn-uld Vikvlo have air 
bugs insulk-rl in my Toyota Land 
Cruiser. 

Do you know of anyone who inslalls 
air hu^ssis jm Eiftirrmarket product? If 
not, chi you think that this will ever 
happen? 

CAIftlUU'HJlNTC; 

VALDOSTA, CA 

I don V kmm of tiny such systems 
a ca ila bl cant he afierm a rket , 

Air hag systems are awfully com- 
plex. The engineering of the ear hit# 
to he correct, and I sincerely doubt 
that an aftermarket universal system 
could he effective. It could, in fact, he 
down right dangerous if not property 
engineered with thr vehicle in if lies - 
tion in mind, or if improperly in ■ 
stalled. 

And i fyo u ti pc r th c « tea t be Its al- 
ready installed in your Vehicle, the 
incremental improvements in safety 
are mi n.i mat. ffl 



DO YOU HAVE A CAR PROBLEM? 

in * >' **:■ ■ .W1JL.1 rr/'i'irf i i u liJ yviwr rjm ^Efnn Ti* ^ ur 
f'JpNHV r ^nii4A M W* $7tk-St,, AW 

Siirt, ,\T {trow H'iii A 1 Eiffm, ftwt m ph^rr* 
toUm nonniir hr answi'mt imftrutimU\f r prrjftJrimA 

■r 1 I". 1 1 -.r .■ n'r.'ii ,h-., .i ... i u ;S, . , 



SERVICE TIPS 

■ 19S9-90 Geo Friiffi owners may have 

some difficulty installing front license 
ptates, as the front Pascia i3n 1 drilled al the 
factory The dealer should have taken 
care off ibis, bul i i you move to a slate that 
requires fronl plates, you may need 1o drill 
a hole mtolfre dimples provided. A 

Slandaxd license pi a to nut can then bo 
used. T SB 90-05-10 

■ 190$ and later Ford truck owners who 
use iheir vehicles in excessively dusly 
conditions may find that the plastic idleT 
pulley on the serpentine atces&cuy belt 
weais rapidly. Formerly, the entire ad lor 
asaembEy had to bo replaced, bul now 
there is a replacement pLastic pulfey avail- 
able separably. TSB 59-14-19 warns, 
however, that Ihe idler pulley boll on the 
5.0L S ?l and 7.51 engines has lafthand 
threads, and Ihe 4 9L uses righEhaod 
Ihreads. Turning this bon loo far Ihe wrong 
way may damage ihe threads II also 
warns not to allow the arm to spring back 
IQ the stop while removing ihe belt, to pre- 
vanl damages lo the casting. 

■ Msaadjualed brake- light cruise-control 
switches may result in brake drag in Chev- 
roSeE products. Futl tho brake pedal rear- 
ward against the stops H you can hear 
dicks, the swiich is out ol adjustment This 
will also automatically readjust Ihe switch 
TSB $6-74-5 warns against i rimming Ihe 
brake cylinder pushrpd or shimming ihe 
master cylinder to prevent drag 




• Easy Installation Fewer parts to assem- 
ble using a hilly illustrated grid? and easy- 
to-follow instructions. 

• Clean. Quiet and Simple feme Direct 
Screw Drive means quieter operation and no 
chains to stretch or reset 

• Security. Solid steel screw provides a 
positive security Jock versus slack chain 
drive systems 

• Safe. UL listed With standard features 
such as automatic safety reverse if the door 
meets an obstruction or fails to dose within 
21 seconds of activation and compatibility 
with our exclusive Genie Safe -T- Beam ' 
non -contact reversing system. 

• Unbeatable Warranty Every Genie Screw 
Drive garage door opener is covered by our 
exclusive Genic Pro-Tech ’ Limited a 



Warranty, the best in the industry. 

And our products are backed by the 
largest dealer network in the business. 

Genie Screw Drive openers. Take 
one home Put it up It won't let 
you down -until you want it to. 

For the name of a nearby Genie 
dealer, call l'800-8?-GENIE 

Gtlri* a KepilprMiTralEiiurlt of 
tent* Jtinufictunns Inc 
Akron. OH 4U1Z-OU2 



Because Genie 
has the first complete 
line of Screw Drive garage door 
openers lor Dc-Il-Yourselfere. Genre Screw 
Drive openers have always set Ute standard 
for reliability, security and convenience. But 
unlit now. they were only available proles- 
sionalty installed. 

Now, thanks to our innovations in screw 
and rail engineering. Genie Screw Drive 
units can be easily transported and installed 
at home 

All our Do-It-Yourself Screw Drive openers 
come with the features you want most: 

■ Durability The solid steel screw has the 
strength needed fur years of trouble-free 
operation under any condition. 
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SCIENCE 

BY ABE DANE, Sefence/Techno fogy Editor 




The Hunt For Aliens Heats Up 



HIS SUMMER when two refrig- 
erator-sized brutes crammed with 
electronics were held up by Argentine 
customs officers, professor Raul Co- 
lomb hod a bit of explaining to do. You 
see, he had to assure them, the ma- 
chinery was intended for nothing 
more sinister than finding aliens from 
outer space. 

The whole thing was very much on 
the level, however. The equipment 
was on its way from Harvard U niver- 
sity. Part of the Megachannel Extra- 
terrestrial Assay II (META II), It 
was to be installed in the second of two 
instruments custom-built under the 
direction of physicist Paul Horowitz. 
With processing muscle on par with a 
supercomputer, they are among the 
most advanced devices ever con- 
trived for the purpose of finding inter- 
planetary radio transmissions from 
extraterrestrial life forms. These 
messages, which many scientists sus- 
pect are now buried amidst the cosmic 
background noise bombarding our 



planet every day, are the most likely 
way for us Lu find out if there is intelli- 
gent life elsewhere in the U ni verse. 

META II was bound for the Argen- 
tine Institute for Radioastronomy, 15 
miles southeast of Buenos Aires. 
Hooked up to atJb-ft.-dia. radio tele- 
scope dish there, it will participate in 
the first-ever systematic scan of the 
Southern sky fora beacon from anoth- 
er world. Symbolically, the search 
will begin this month, on Columbus 
Day. 

A similar search of the northern 
half of the sky has been under way at 
the 84-ft. Harvard/Smithsonian As- 
trophysical Observatory's Oak Ridge 
radiate lose ope in Harvard, Massa- 
chusetts, since 1985, 

The wizard of Ozma 

The two META installations repre- 
sent the mast thoroughgoing ap- 
proach yet to a quest that began SO 
years ago. For three months during 
the summer of I9f>0, astronomer 



Frank Drake used a new 85-ft. dish at 
Green Bank, West Virginia, to tune in 
emissions from Tau Ceti and Epsilon 
Erirtani, two nearby Sunlike stars. 
Although the effort, known a» Project 
Ozma, found no signs of life, Drake's 
thinking caught on. In essence, the 
premise was that with about a billion- 
trillion stars in the known Universe, 
most of them much older than our 
own. there’s bound to be someone 
somewhere trying to get a message 
out. On that assumption, about 50 
Search For Extraterrestrial Intelli- 
gent* (SET I) scans have been carried 
out with radiotelescopes since Project 
Ozma. 

SETI tech 

These efforts have been paced largely 
by advances in the electronic technol- 
ogy needed to tune in and analyze sig- 
nals over a wide range of frequencies, 
while searching a large area of sky. 
Comparison between META I and its 
predecessor at the Harvard Observa- 
tory provides some idea of the prog- 
ress that has been made. 




at 



POPULAR MECHANICS* SEPTEMBER I9TO 



Designed in 1961, the earlier de- 
vice p known as Sentinel was power- 
ful but could only monitor one very 
narrow band at a time. Thus* re- 
searchers had to try to guess not only 
where the aliens were, but precisely 
whaL frequency they would be trans* 
mittitigon. 

That's not as impossible as it 
sounds.. SETI researchers reason 
that aliens w ishing to make their 
presence known to an unfamiliar cul- 
ture would likely base their choice of 
frequency on some universal con- 
stant, such as the radio frequency 
emitted by hydrogen — the most com- 
mon element in the Universe. But 
trying to predict alien logic, along 
with the vagaries of interstellar radio- 
transmission, is uncertain at best, so 
an engineer working on the program 
came up with the idea of wiring to- 
gether numerous Sentinel processor? 
in parallel to produce META, a spec- 
trum analyzer capable of monitoring 
more than 8 million narrow frequency 
bands at once. Although META 
would still require operators to guess 
the aliens 1 frequency, it would at lea$t 
increase the margin for error, and 
thus greatly decrease the risk of miss- 
ing a signal purely by chance. 

In 1983, Horowitzs team received 
funding to build META from the Pas- | 
adena-hased Planetary Society, which 
had also barked Sentinel, The system, 
comprising 25,000 chips, 500,000 
hand -soldo red connections and 150 
processors — each comparable in pow- 
er to a V AX microcomputer — was 
completed by September 1085. A few 
weeks later, the ceremonial switch 
was thrown by Steven Spielberg, a 
major M ETA supporter, and the first 
continuous SET! search was on. 

As advanced as it is, however, 
META is not likely to remain at the 
forefront of SETI teehnobgy (nr long. 
NASA has planned a far more ambi- 
tious effort to use the world's largest 
radiotelescope , located at Arecibo, 
Puerto Rico, to scan all the Sun like 
stars in the Southern sky at a much 
broader range of frequencies than 
META can, A parallel effort coordi- 
nated by t he Jet Propulsion Laborato- 
ry will make briefer checks of every 
star within 1000 light years of Earth, 
using smaller radiotelescope dishes. 
At present, it is uncertain whether 
the $100-mii]ion program will be fully 
funded by Congress, but even if it 
isn't, NASA plans to begin SETI 
searching on some level within the 
next couple of years. 

Meanwhile, META's search contin- 
ues, and we must prepare ourselves 
for the possibility that sometime, 
maybe tomorrow, maybe 50 years 
from now, we will tune in a distant sig- 
nal telling us that we are not alone .1W 
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The Cadillac Of Receivers 



i ACK WHEN WE were children, 

I the Cadillac automobile was the 
epitome of grace and power. Those 
old Cadillacs, with their graceful de- 
signs and powerful engines, come to 
mind as you operate the Marantz RS 
3659 audio/video receiver. 

The Marantz RS 3559 is whul good 
hi-fi design is all about, Unlike the 
plethora of audio/ video receivers of- 
fered by much of the competition, the 
Marantz RS 3559 exudes a sculpted 
simplicity that implies powerful so- 
phistication. By contrast, the compe- 
tition is enamored of a multitude of 
flashing lights and large rotary knobs 
that suggest a ham operator's license 
is required of the owner. 

What did Marantz do different? Ac- 
cording to company insiders, Marantz 
employed the services of a graphic 
designer rather than an industrial 
designer, as is more commonly the 
practice. The result is a positioning 
statement by Marantz that says: "Art 
+ science." 

Art meets science 

The art U plainly visible. The RS3559 
is available in matte black or brushed 
gold with optional lacquered rose- 
wood side panels. The faceplate is 
simplicity itself. 

Your eye is immediately caught by 
the 10 large, sculpted function con- 
trols paired off in what amounts to an 
electronic “buddy" system. The two 
videocassette recorder inputs arc 
grouped together, as are the AM and 
FM buttons, the up/down tuning con- 
trols. the compact disc and videodisc 



player (technological cousins), and 
lastly, the phonograph and audio tape 
buttons (paired, perhaps, because of 
their veteran status). 

Above the input controls are an 
easy-to-read display and a line of 
round preset buttons which, when 
used in conjunction with the three 
multiscan buttons on the far right, can 
store up to 30 radio stations in memo- 
ry for instant recall. The rotary vol- 
ume control is backlit so you can tell at 
a glance where you are on the loud- 
ness scale. 

The lower third of the faceplate is 
actually a (lip-down door that opens to 
reveal a somewhat cluttered array of 
auxiliary controls. The clutter is of 
little consequence, though, since 
most of the important features can be 
accessed with the 64-key remote. 

The RS 3559 works best as the an- 
chor for a home theater system. This 
receiver has five amplifiers packed 
into it# chassis. The main front stereo 
channels are conservatively rated at 
1 25 watts per channel , Two rear chan- 
nels get 20 watts, while a separate 
center channel is powered by 20 
watts. 

The astute video fan already will 
have guessed that the RS 3659 offers 
Dolby Pro Logic surround sound for a 
theaterlike experience, Dolby Pro 
Logic employs a fifth center channel 
for anchoring on -screen dialogue. The 
RS 3559 does offer a phantom center- 
channel setting in cnee a fifth speaker 
isn't available. 

While Dolby Fro Logic is the pre- 
ferred method of surround-sound de- 



livery, there's also a simulated mode, 
as well as adjustable hall and stadium 
settings for non-Dolby encoded mate- 
rial. 

The RS&559 is also notable in that it 
runs extremely cool for a receiver 
with this much amplifier power. Mar- 
antz uses what the company calls a 
“thermal tunnel" cooling technique 
that employs a tiny fan that sends air 
over the heat sinks of the amplifiers 
and out through a rear vent. Remark- 
ably, the fan is inaudible and has no 
effect on what is a very clean-sound- 
ing receiver that performs extremely 
well. 

Surround Headphones 

The surround-sound capabilities of 
the RS3559 also afforded us the op- 
portunity of evaluating a new type of 
headphone described as being capable 
of offering surround sound. Made by 
Memtek and listing for $100, the 
VHS-J0O headphones work with a 
small black box to which the rear 
channe I speaker wires are connected . 

The VHS-100 uses two headphone 
jacks. One plugs into your receiver, 
while the second plugs into the black 
box. Each earpiece contains two 
speakers, one for the main stereo im- 
age and one for the rear channel fill. 

In evaluating the VHS-100, we 
used “Empire Of The Sun" as our test 
laserdisc. The sound offered by the 
VHS-100 is certainly not comparable 
to the impact of surround sound as 
(Plncw eturnto^astSS) 
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THE HYDROGEN AGE 

(Cantiniffd (rmif jwjr ^ i 

characterized by carboxylic {COOH J 
groups. To augment the effect, the 
carbon is dipped in a nickel nitrate 
solution in a process Like that used to 
make catalytic converters for cars. 

As with hydrides, charging and 
discharging the MACS material is a 
matter of altering temperatures and 
pressures. When hydrogen pressure 
is increased and temperature low- 
ered, the gas is absorber! into the car- 
bon, When temps rise and pressure is 
relieved, hydrogen is released. 

Flying on hydrogen 

As the technology for fueling cars 
with hydrogen matures, interest has 
also revived in the use u flight weight 
gas to power aircraft, which many be- 
lieve to be the application that offers 
the greatest long-teitn potential. The 
most recent evidence of this belief 
was an agreement signed by the So vi- 
et U nion and West Germany's Deut- 
sche Airbus at this year's Hannover 
Air Show, calling for the joint devel- 
opment of hydrogen propulsion tech- 
nology for civilian aircraft. 

Airbus had announced at the last 
Paris Air Show plans to convert one of 
its planes to liquid hydrogen. Tupolev 



had already converted the right out- 
board engine of a Tu-154 tryet to liq- 
uid hydrogen, and had flown it in 
1388. The companies now' plan to un- 
dertake a joint feasibility study, then 
to develop a new 7 aircraft for testing, 
followed by certification and trial op- 
erations in regularly scheduled short- 
range service. With an initial 
refueling depot in Hamburg and an 
operational radius of 500 nautical 
miles, the plane w ould be capable of 
round trips L« such cities as Milan, 
Budapest, Warsaw. Stockholm, Oslo, 
Edinburgh and Paris. 

In the U,S,, Lockheed has shown 
the moat interest among airframe 
man u file lure ra in investigating hy- 
drogen power. In the 1970s, it pro- 
posed several configurations for 
aircraft that could use hydrogen for 
fuel. Most research has been in the area 
of giant freighters with greater pay- 
load and range than is now possible. 

Hydrogen for electricity 

Although it can be burned like gaso- 
line in modified internal-combustion 
engines, hydrogen also offers another 
option that gives a far better yield. 
Used with a fuel cell-powered electric 
motor, hydrogen can produce motive 
force with efficiencies well over 50 
percent. After years of refinement, 



auto internal-combustion engines run 
at only about 17-pereent efficiency. 

Fuel cells convert hydrogen and 
oxygen into electricity and water, 
essentially reversing the electrolysis 
process that turns water into hydro- 
gen. Like a storage battery, they con- 
sist of stacks of electrodes interleaved 

with layers of electrolyte. Hydrogen 
and oxygen are supplied through 
pores or capillaries in alternate elec- 
trodes, Hydrogen ions produced by 
reactions on one electrode pass 
through the electrolyte and react with 
oxygen atoms on the other. The result 
i$ an electric current through what- 
ever is hooked up to the electrodes. 

The process cun be up to 90-percent 
efficient, but until recently, fuel cells 
were so big that they were only prac- 
tical for large vehicles and stationary 
use. Over the past few years, howev- 
er, improved designs, and a new 7 solid 
polymer electrolyte manufactured by 
bow 7 Chemical, have made it possible 
to increase energy densities by at 
least a factor of four. 

Fuel cells manufactured by Ballard 
Technologies of British Columbia 
have used the new electrolyte mem- 
brane to achieve power outputs as 
high as 5000 amps per square foot. 
Thus, w here fuel cells were previous- 
ly thought too bulky for use in buses, 
the new SPFCs are light and powerful 
enough to propel aircraft. Another 
advantage of fuel cells is that they can 
run on methanol, which could be dis- 
tributed through the present gasoline 
infrastructure, and thus ease the 
transition to hydrogen, 

A battle of technologies 

The transition from fossil fuels to hy- 
drogen will very likely conform to a 
pattern that has been played many 
times before, According to David 
Scott, professor of mechanical engi- 
neering at the University of Toronto, 
w hat fuel prevails in a given applica- 
tion depends on the quality of the 
technology that Uses it, not on the in- 
trinsic merits of the fuel itself. As an 
example, he cites the sw itch from 
steam to diesel locomotives after 
World War II. Diesel won out over 
coal not because it tvas cheaper or 
more readily available, but because 
diesel electric locomotives came along 
that were better than steam engines. 

According to Scott, what is happen- 
ing now 7 is a change in technology sim- 
ilar to the introduction of the diesel 
locomotive. As was the case then, the 
transition will take decades. Equip- 
ment has to be replaced and a new 
infrastructure built. But advances 
made in the past few years are step- 
pin gup the quietly brewing bat tle be- 
tween the technology of hydrogen and 
the technology of fo&gil fuel, w 
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heard through standard speakers. In 
short, the VHS-IOO did not make tis 
My: "Wow!" The development of sur- 
round-sound headphones strikes us as 
a dubious achievement since head- 
phone listening is essentially a "sur- 
round” experience by definition. 

Camera Tube 

What may at first look like a cam- 
corder is actually a poinl-and-shoot 
camera made by Canon called the 
Photura. In an effort to introduce 
what Canon claims is a more sophisti- 
cated lens into the point -and -shoot 
camera category, the company found 
itself limited to what would be consid- 
ered a large lens for this type of cam- 
era. The result is a camera you can 
operate with one hand. 

A cue perhaps was taken from cam- 
corders, and the resulting design is 
essentially a lens barrel with controls 
mounted on the rear and side. The 
size of the barrel allows Canon to offer 
a big zoom capability out to IGfimm. 
This is the equivalent of a 3X zoom 
lens In camcorder terminology'. 

Linked to the zoom lens is the flash, 
which is cleverly positioned on the in- 
side of the lens cap. A fresnel lens in 
front of the flash zooms in and out in 
synchronicity with the zoom lens. 
'Phis way the light from the flash can 
be concentrated or diffused ns re- 
quired. 

Another neat feature of the Pho- 
tura is the drop-in loading of the film 
cartridge. Just drop the film into the 
slot at the top of the camera, close it 
up, and the camera does the rest. 

The Photura offers a lot of addition- 
al features as well. Fur instance, 
there’s both a straight-on viewfinder 
and a right-angle viewfinder for real 
low-angle shooting. 

The camera also uses an automatic 
3-point focusing system that qualilms 
as a fu zzy logic ci reuit when it needs to 
guess which object in the frame is the 
subject of the picture. This circuitry 
prevents out-of-focus pictures from 
occurring. 

The Photura measures 3 l6 / lfl 
x 6 V&in. and weighs 21,3 ounces. List 
price is about $500. MI 




Cutaway Illustration shows main features of 
Canon's new Photura 15mm camera. 
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OLD HOUSE 
RESTORATION 

BY BOB VILA, Contributing Editor 




Embossed Wallcoverings 



R EC R E AT I NG TH E sculpted 
beauty of yesterday’s elegant 
embossed wallcoverings isn't difficult 
to do. Especially since two popular 
historical examples, Lincrusta and 
Anaglypta, are still manufactured. 

Roth are made almost the same way 
they were over 100 years ago, when 
they we re used to provide texture and 
relief to walls, wainscots and ceilings. 
The variety of finishing techniques 
possible make Lincrusta and Ana- 
glypta good choices for those looking 
for that special touch to authentically 
complement their period decor, 

A brief look at the history of these 
embossed wallcoverings is a good 
place to start. Once you understand 
the differences, along with tips for 
successful hanging and finishing, 
you’ll be in a good position to choose 
what’s right for your old house. 

All In the family 

Lincrusta was invented in England, 
in 1877, by Frederick Walton, It’s in- 
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teresting to not* thaL Walton's father 
had invented linoleum 14 years ear- 
lier, So the similarities between the 
two products are no coincidence, Lin- 
crusts can be considered a thinner, 
lighter version of linoleum which is, of 
course, embossed. It contains many or 
the same ingredients as linoleum, in- 
cluding Imseed oil. One of the major 
differences between the two is the 
elimination of cork. Without it, the 
finer texture and embossed detail of 
Lincrusta are possible. 

This heavy, M-in.- to 44-in. -thick 
wallcovering is quite durable and im- 
pervioua to water. Since the material 
actually gets harder with time, it's not 
unusual to find origins! old Lincrusta 
still functioning. (Unfortunately, the 
many layers of paint usually applied 
to the wallcovering over the years of- 
ten eliminate its solid relief.) Histori- 
cally f the tough nature of Lincrusta 
made it ideal for dining areas, stair- 
halls and wainscots. 

For all of its good points t Lincrusta 
did have a few drawbacks. It was rela- 
tively expensive and difficult to hang 
on ceilings. 



Embossed walfcoweflngi, like thk Lincrusta 
frieze, can add dramatic flair to Jim about 
any room'* decor. 

About 10 years bier, Anaglypta 
(now called Anaglypta SupaDurable) 
was created as- a product that circum- 
vented Lincrusta's shortcomings. 
Made from paper and cotton pulp, An- 
agtypta was flexible and resistant to 
wear. Although it wasn't as durable 
as Lincrusta, Anaglypta, with its hol- 
low relief, was less expensive. The 
combination of its two main ingre- 
dients adds up to a strong, deep em- 
bossed design. It was the ideal mate- 
rial for friezes and ceilings r where its 
application often imitated more ex- 
pensive plasterwork. 

In the 1960s T a high-quality em- 
bossed wallcovering made from two 
sheets of bonded paper became avail- 
able, Called Anaglypta Original, this 
lightweight paper is the modem cous- 
in of Lincrusta and today's Anaglypta 
SupaDtirable. 

Finishing techniques 

Unlike the wallcoverings we're most 
familiar with, Lincrusta and th* dif- 
ferent forms of Anaglypta are consid- 
ered while good a and, as such, are 
meant to be painted. In their original 
state, they are most often an off-w hite 
color. There are several ways to finish 
the material, allowing you to create a 
look that's uniquely your own. 

Perhaps the most popular way to 
treat embossed wallcoverings is to 
paint them a solid color. The detail 
stands out quite nicely, allowing the 
relief of the embossing to shine 
through. The main thing to remember 
is that you must use an oil-based paint 
for Lincrusta, The product has a lin- 
seed-oil base, so a latex paint won T t 
adhere to it properly. When painting 
the paper-based Anaglypta SupaDur- 
ableand Anaglypta Original, the first 
coat must be a latex. 

Another way to add sotne variety to 
these papers is to paint them with one 
color, then antique them with a thin 
stein. This is a popular way that was 
originally used many years ago to fin- 
ish friezes and wainscot panels. After 
the light basecoat dries, it T s painted 
over with a darker stain. The stain is 
wiped off, releasing an antiquing ef- 
fect . Anytime you use a wood atejn. 
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you must finish with a varnish Mat to 
keep it from nibbing oft. 

Another old way to fin i$h embossed 
wallcoverings; is Called rag rolling. Af- 
ter the basecnat is applied tn Lhe pa- 
per and allowed to dry, a second coat 
of a contraatjng stain is applied to the 
first. While it’s still wet, a rag that's 
been soaked in mineral spirits and 
wrung out is literally rolled in an ir- 
regular pattern down the paper. This 
gives the wallcovering a rag-rolled ef- 
fect. Again, follow with a varnish coal 
to keep the stain intact. 

It was also popular years ago to 
make these papers look like leather. 
This look is achieved by painting the 
paper with a background color, like 
burnt orange , then brushing on an oil- 
based wood stain that’s quickly wiped 
off and followed with a varnish coat. 
The key to a successful job here is 
finding the base color that will simu- 
late the type of leather ynu want. It 
may take some experimenting to find 
the right combination of base color 
and stain. It’s best to practice on sev- 
eral scraps of paper that have been 
applied to card board until you find the 
results you're looking for. 

Although it’s relatively easy for 
many do-it-yourselfers to apply a spe- 
cial finish to small sections of em- 
bossed wallcoverings, like wainscots 



and Friezes, treating an entire wall is a 
different story. Since you must work 
in sections, it takes some skill to finish 
the wall so that it looks like one sur- 
face, not something done in pieces. 

Hanging tips 

As you can imagine, the thickness and 
weight of Lincrusta make it hard to 
manipulate and hang. If it’s bent, it 
will break, especially in cold weather. 
Because of its thickness, it is an ideal 
wallcovering for concealing bad plas- 
ter. The material will hide all the hair- 
line cracks and other imperfections of 
old walls. 

Lincrusta is highly absorbent and, 
if it's not allowed to absorb enough 
water before it's hung, it will change 
its shape on the wall. Most experts 
recommend a good Vi-hour soaking 
time, which entails sponging warm 
water on the back of the material, 
then allowing it to sit for 110 minutes 
before hanging. (As an added bonus, 
this Soaking will make the Lincrusta 
more flexible.) If you don't allow 
enough soaking lime, the material is 
likely to stretch on the wall, causing 
severe problems. 

Anaglypta Original and Anaglypta 
SupaDurabie also have an added 
soaking time, though it T s not as long 
as that of Lincrusta, and involves 



paste, not water. LeLtingthe paste sit 
on the back of each sheet for at least 10 
minutes is generally a sufficient 
amount of time to allow the paper to 
react to the moisture and reach its 
fully expanded width. If you don’t do 
this, the material is likely to expand 
on the wall, causing major problems. 

Although all three papers can be 
successfully hung by do-it-your- 
selfers, some are easier to work with 
than others. Lincrusta is probably the 
most time-consuming and difficult to 
install — the degree of difficulty de- 

C nds on the pattern and installation 
ration. Since the Anaglypta Origi- 
nal is much harder to hang than the 
SupaDurabie, if you've never hung an 
embossed paper before, it’s best to 
learn with the latter. 

Finding embossed wallcoverings is 
relatively easy today. If your local 
wallpaper store doesn't carry them, 
two of the manufacturer’s (Crown 
Merger Europe Limited, Darwen, 
Lancashire, England) authorized 
U.S. distributors can lead you to a 
dealer in your area. For more: infor- 
mation and a list of local suppliers, 
contact: Bentley Brothers, Bax- 

ter Ave., Louisville, KY 4020-1, (800) 
824-1777; or Classic Ceilings, 902 
E, Commonwealth, Fullerton, CA 
92031, (800) 992-8700. IN 




There's never a good day for your wood. 



Thompson's protects full-time against water, sun and mildew. 



four house is constantly being oSSadked by sun, 
wind, rain, mold and rot. Thais why your wood 
needs the Full -lime protection, of Thompsons" 
Wood Protecior 

Thompsons unique formula contains powerful 
waterproofers ta protect against splitting, cracking 



and warping; mildswcides lo prevent mold, 
mildew and rot; and sunscreens to help prevent 
Fading and greying. So use Thompson's ‘Wood 
Proiector. toJI see how just one cool con give 
your home full-time protection for a longer life 
expectancy thou you ever expecled 
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HADING MOTOR OIL 

Obvious wear damage . Note the scoring. 



No visible ivear. 



Magnified camshaft photos fwm (imtentied uvardt'inotfstnitim. 
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TESTS PROVE 
NEW EXXON SUPERFLO IS 
TWICE AS EFFECTIVE 
AGAINST ENGINE WEAR AS 
LEADING MOTOR OILS. 

If you think all motor oils are 
the same, we invite you to look 
at the chart and side-by-side 
photographs on these pages. 

Let's start with the chart. 

We tested leading motor oils 
against new Exxon SUPERFLO 
to see how they stood up 
against engine wear, specifically 
in the critical camshaft area. 

The results were impressive. 

New SUPERFLO was at least 
twice as effective as every one 
of the leading oils. 







For invTF about this unique motor oil , flsfr 
for our free bivch u re at you t local Exxot t 
station or wherever you buy motor oil. 

MW EXXON SUPERFLO. IT'S TWICE AS EFFECTIVE. 




against engine wear than any 
leading oil. 

So the choice is obvious. You 
can stay with one 
of the leading 
oils ... or switch 
to a new one that's 
twice as effective. 



A hie Exxon SUPERFLO compared to 
leadingods. 



Twice as effective. 

What can that mean for your 
engine? 

On the left, you see photo- 
graphic blow-ups of 2 camshafts 
put through an accelerated 
wear demonstration. 

As you can see, the cam with 
a leading national brand shows 
obvious wear damage while the 
one protected by SUPERFLO 
looks almost new. 

How are these dramatic 
differences possible? Exxon 
researchers have developed an 
additive technology that helps 
SUPERFLO motor oil perform 
far better, and far longer 
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(Availably soon in ,itl SUPERFLO markets.) 
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AUDIO 

BY FRANK VIZARD, Electronics Editor 



A New Angle On Speakers 



W HILE THE electronics end of 
home audio systems have im- 
proved by leaps and bounds over the 
past few years, speakers remain basi- 
cally the same. Yes, there have been 
some notable improvements in sound 
quality , thanks to the use of better 
materials. However, the basic design 
of speakers has not changed- This 
doesn’t mean that there isn’t any tin- 
kering. 

Moat popularly priced speakers uti- 
lize one of two basic approaches. 
Acoustic suspension speakers were 
invented by Harry Olsen of RCA and 
first commercialized by Acoustic Re- 
search (AR) in 1954. In an acoustic 
suspension speaker, the box behind 
the woofer cone is sealed. The springi- 
ness of the trapped air inside the box 
is the major contributor to the woof- 
er's motion. By using this design, 
good bass can he extracted from rela- 
tively small enclosures. While sound 
quality is generally very good, some 
critics say acoustic suspension speak- 
ers lack a real bass punch. 

Bass reflex speakers, on the other 
hand, were popularized in the 1930s, 
Bass reflex describes a speaker that 
has a port or vent in the cabinet. 
While bass reflex speakers can offer 







Oun'i tweeters lire upward 



more kick at the bottom end, they can 
also sound boomy. 

Now, MB Quart, a German loud- 
speaker maker, is offering a speaker 
that is neither opened nor doBed. The 
key element in MB Quart’s Moving 
Control System (MCS) is positioned 
to the right of the tweeter in the ac- 
companying photograph (right). At 
first glance, it looks like a port or vent 
with a gril le co ver across its mouth. 

What MB Quart attempts to do 
here is produce a lot of cone move- 
ment in the woofer for deeper baas. 
There are two tubes behind the vent. 
The larger tube makes the speaker 
act like a bass reflex speaker, while 
the smaller tempers the tendency 
toward distortion by providing the 
woofer with extra air. The extra air 
allows the woofer to move more 
quickly and accurately. The smaller 
tube is tuned to frequencies as low as 
10 Hertz, so it only affects the repro- 
duction of low bass notes. The idea is 
to capture the best characteristics of 
both an acoustic suspension speaker 
and a baas reflex speaker. 

A big sound 

To some degree, MB Quart appears to 
have succeeded. Comparing pre-MCS 
models to MB Quart’s new line, the 
MCS speakers seemed to add a sense 
of spaciousness and height to music. 
But this effect was more pronounced 
with airy classical music than it was 
with rock-and-roll. 

MCS also seemed more effective 
with the larger MB Quart speakers. 
The benefits of MCS in bookshelf- 
sized speakers were not very appar- 
ent. The added bass response 
attributed to MCS did not compen- 
sate Tor the small size of the woofer. 

In downtown Brooklyn, mean- 
while, Ohm Acoustics continues to ex- 
periment with sound distribution. 
Ohm’s new line of FRS speakers dif- 
fers from conventional speakers in the 
positioning of the tweeters. The FRS 
tweeter is mounted into one comer of 
the speaker cabinet and fires upward 
at a 45“ angle. Treble notes, there- 
fore, reflect off ceiling to your ears. 

By adopting this twee ter/ woofer 
con figuration. Ohm is attempting to 




widen the “sweet spot” where the 
right and left channels meet to create 
the stereo effect. The effect, says 
Ohm, is comparable to the difference 
between a flood light and a spotlight. 

Ohm is also introducing its own 
home theater audio system. The an- 
chor is a subwoofer/cen ter- channel 
speaker that also doubles as a video 
monitor stand. Different models are 
available, depending upon the size of 
the video monitor you plan to use. 
Satellite speakers, 7 in, tall, are avail- 
able for front and rear channels. Cost 
ranges between $850 and $1 200. IN 
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OUTDOORS 

BY JOE 5KORUPA, BoaD'ng/OutdOors Editor 




Great Gadgets And 

I T LOOKS LIKE an ai red-out hy- 
droplane just seconds before kiting 
skyward and back Hipping into a 
somersaulting crash. Hut it's sup- 
posed to look this way as it thunders 
across the water in perfect control. 
This is Zytiron, a high-speed hydro- 
foil. It's designed to ride high to dear 
waves. Yet it maintains three points 
of contact below the surface. Current- 
ly. Zytiron is a 5-ft.- long, radio-con- 
trolled model, but it will soon be a 29- 
fl, . 200- mph fire breather. 

Breakthrough product design, like 
Zytiron, is a rare commodity. There's 
no shortage of ideas. The problem is 
that they rarely work, at least outside 
highly controlled conditions. For me, 
the only sure-fire way to prove a new 
product works is to give it to Bubba. 
You know Bubba. He’s the guy who 
won’t read owner's manuals and acci- 
dentally leaves everything out in the 
rain. He finds every limitation, ex- 
ceeds every tolerance, plays with a 
piece of high-tech equipment like a kid 
and, basically, enjoys the hell out of it. 
If it passes the Bubba test, well, now 
we’re onto something. 

Starting small 

Zytiron is named aft era medieval ter- 
ror of the sea. While the full-blo wn 
beast isn't ready for Bubba yet, the 
model deserves attention. 

The boat was designed by Kenneth 



Gizmos 

E. Cook, of Lake Worth, Florida. 
Cook employs three hydrofoils — two 
forward, which arc set on wings, and 
one aft near the prop. These hydro- 
foils are designed to operate at super- 
cavitating speeds (above (50 mph) and 
go through, the water, Standard hy- 
droplanes also have three points of 
contact, but the forward two skip on 
the water's surface and the hull rides 
on a slip-stream of air. 

The most interesting dements of 
Zytironrs design are three shock- 
mounted pivot points that act as a 
self-stabilizing suspension system. 
They're located in each wing and near 
the midpoint of the fuselage. 

The wings pivot independently for 
side-to-side stabilization. The midsec- 
tion pivots to stabilize the speedster 
front to rear. In addition to the shock- 
absorber movement, all pivot points 
can be manually controlled. This en- 
ables the craft to adjust the hull-to- 
water distance, for wave clearance, 
and to change the angle of attack for 
control of pitch. 

This space-age water toy was de- 
signed by Cook to be a prototype fora 
full-size race boat. Until he gets the 
29-footer built, Cook is making avail- 
able kits of the 5-ft. model. The un- 
pointed hull is made of carbon fiber, 
epoxy, urethane foam and Kevlar, 
Each kit includes an 30-eu.-m, to 90- 
cu.-ih. engine, Lexan canopy, radio 



and all hardware. These high-quality, 
limited-production models aren’t 
cheap and aren’t for inexperienced 
model builders. Current price begins 
at $2500. Write to Cook at Hydrofoils, 
Inc., P.O. Box 6006, Lake Worth, FL 
33466. or call <407) 964-6399. 

Bike suspender 

If you’re a fanatic, a bike ba marvel of 
high-tech, high-speed wizardry. If 
you’re not, a bike i* something sim- 
pler. Materials have changed- Gear 
and brake systems have evolved. But, 
basically, a bike is still a bike. 

Enter the Allsop Soft Hide, As one 
rider observed, the Soft Ride looks 
like a bicycle seal cantilevered on the 
end of a giant moose tongue. What it 
does is act like a shock absorbing sys- 
tem to smooth out bumps and reduce 
body fatigue. 

The moose tongue (support beam) 
component of the Soft Ride consists of 
two S- shaped, foam-filled fiberglass 
pieces separated by a layer of rubber- 
composite material. The S-sec Lions 
move in slightly different ways as the 
beam moves up and down. The com- 
posite layer absorbs energy created 
by the shearing motion. By damping 
some of the motion, the beam acts less 
like a springboard and more like a sus- 
pension system. 

The front, frame -mounted end of 
t he beam is fastened to a strut system 
that spreads the load created by the 

1 1 1 ‘Jmtf*; t u nr fij jxtfff i fty 
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SOME NIGHTS, EVERYTHING GLOWS 
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IMS IS A CLEAR 
OPPORTUNITY. 

With a Novus wind- 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to like -new 
condition. 

The fact is, wind- 
shield repair is a profitable 
new growth industry. With 
expansion opportunities. 
Unlimited earnings poten- 
tial. And the investment 
is modest. 

R)r more informa- 
tion on the world leader 
in windshield repair, call 
1-800-328-1117. In MN 
call collect (612) 944- 
8000. Or write: Novus, 
10425 Hampshire S., 
Department PM-9Q, 
Mpls, MN 55438. 

novus 
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cantilevered seat. 

Once mounted, the 
normal seat pat be- 
comes irrelevant. 

The entire unit adds 
only about IS ounces 
to the bike. 

Benefits of the Soil 
Ride are twofold: 1. 
reducing rider stress 
by effortlessly gob- 
bling up bumps on 
rough terrain and, 2. 
allowing the rider to 
devote all attention 
and energy to propul- 
sion. The Soft Ride system is offered 
in two models, the Pro (125 pounds 
per inch spring rate) and the Combi 
(90 pounds per inch spring rate). Both 
add-on units have a suggested retail 
of ?189. Weekend warriors interested 
in the Soft Ride can write to Altaop at 
4201 Meridian, Bellingham, WA 
98227, or call (800) 4264303. 

Shooting stars 

Target shooting enters the space age 
with two devices that use beams of in- 
frared light instead of bullets. 

The first is the Quick Skill target 
shooting system from Daisy, which 
takes a unique approach to target 
shooting. Instead of creating a light- 
transmitting gun, Daisy developed 
infrared. transmitting bullets. This 
method enables firearms owners to 
practice handling their own pistols by 
replacing live ammo with battery- 
powered cartridges. They're avail- 
able in .33, .357, .44 and .45 calibers. 

When struck by a firing pin, the 
special cartridge fires a bullet of infra- 
red light at a special receiver placed 
up to 20 ft. away. The target flashes 
red when a hit is scored. An audio re- 
sponse can also be selected. 

Quick Skill battery-powered tar- 
gets cost about 540. Cartridges, 
which come six in a box, cost about 
£60. Batteries are replaceable in both 
components. Write to Daisy Manufac- 
turing Co. , P.O, Box 220, Rogers, AR 
72756, or call (501) 636-1200. 

The second infrared targeting sys- 
tem is for shotguns and simulates clay 
pigeon shooting. Developed by Laser 
Sporting, from England, it uses 
standard over and under 1 2-gauge 
bore shotguns modified to shoot infra- 
red pubes. These pulses spread at the 
same rate as standard shells - 

Special days are launched from 
conventional traps. Hits arc reflected 
back to the shooter and running tallies 
are posted electronically on a digital 
scoreboard. Sound simulation creates 
bangs and hits. Up to five shooters 
can take aim at a single clay. 

While the system isn't overly com- 



plex, it requires highly specialized 
electronic equipment. Consequently, 
it’s expensive. Prides range from 
£20,000 to £30,000, depending on the 
number of guns per unit. Currently, 
there are 70 operating sites in Great 
Britain. The first in the United States 
is scheduled to open in Hew Orleans. 
Write to Laser Sporting Leisure 
U.S.A., P.O. Box 323, Georges Mills, 
NH 03751, or call (603) 763-3066. 

Back to bikes 

Mountain bikes have been on a roll for 
the past decade, and now, witb the 
introduction of a 3-spoke composite 
wheel from Specialized, they’ll be 
moving ahead faster. The triple- 
spoke wheel, developed jointly with 
DuPont’s Advanced Composites Divi- 
sion, is designed to achieve superior 
aerodynamics at cycling speeds of 25 
mph to 35 mph- Wind tunnel tests by 
DuPont show that compared to con- 
ventional 36-spoke wheels, the Spe- 
cialized wheel can save about 10 
minutes in a 1 00- mile time trial. 

The wheel’s main body is made of 
carbon fiber, Kevlar and glass fibers. 
The rim is made of aluminum. It 
weighs about 2,6 pounds. The price is 
expected to reduce as demand in- 
creases, but right now, it's around 
£750. Contact Specialized at 15130 
Concord Circle, Morgan Hill, CA 
95037, or call (408)779-6229. 

Finally, one of the oldest continu- 
ously produced models in boating, the 
Grumman aluminum canoe, gets an 
upgrade. Canoe paddlera can now 
harness the wind with the introduc- 
tion of a new r add-on sail kit. The 34- 
sq.-ft. sail is designed to draw the 
wind in at the canoe's low center of 
gravity. The mast is aluminum, the 
boom is fiberglass and the leeboard is 
mahogany. The rudder employs a 
rope tiller system. Minimal drilling is 
required. Price is £750. Write Grum- 
man Boats, P.O. Box 549, Marathon. 
NY 13803, or call (607) 84^32 i 1. 

The innovative products noted 
above are all ready for the infamous 
Bubbatest. W 
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Building Decks 



The Pomp to do the job right 
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Tackle all your home improvement projects with a 
friend - Black & Decker"! These useful, do-it-yourself 
books help every step at the way. Choose Everyday 
Home Repairs, Kitchen Remodeling or Home Plumb- 
ing Projects & Repairs to start you on your way to 
easier, money-saving projects. 

Get this FREE GIFT 

just for examining your first Home 
improvement Library™ volume. 

This big. poster-sized waft chart displays every- 
thing you need to know about common hard- 
ware items, terms and measurements, It 
shows everything in actual size and full color 
for easy comparison. 






Try your Home Improvement Library "* choice \ 

14 days and have the option 1o examine other titles in 
the Library. The choice is always yours ... you keep 
only the books you want. So start your library today. It 
will help pay for itself each time you use it! (Read on 
to find out about the FREE GIFTS you can get!> 



^ghtnow e 1-800-982-0600 

and receive an $8.QQ-vatue BONUS FREE GIFT 
for ordering by phone! 



14 -Day Frae Examination Offer 

Please send me the voiunw indicated Them's no Tisfc 
- 1 will pay iust SI? 95 plus shipping and handling only 
il I keep choice. The Free Gilt i£ mine to keep. 

□ KHthen Remodeling D 

□ Everyday Home Repairs A 

□ Home Plumbing Projects & Repairs F 

MAM£__ - . 
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PHONE M 

Sand no mwiey. just eomp*He-tHi5. certificate and mail io: 

BLACK 4 DECKER Home Improvement Library™ 

Cy EteCo&a incorporated 
5900 Grepn Oak Dtivo 
RO Bo* 3070 
Minnetonka, MhJ 55343 
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DRIVE REPORT 

0Y TONY SWAN, Automotive Editor 






Acura's NSX Challenges The Elite 



T HANKS TO A string of successes 
dating back to the stratified 
chaise Civic, we’ve been conditioned 
to bring a set of high expectations to 
every new vehicle introduction 
staged by the Honda Motor Co, And 
when the car is one that’s generated 
as much anticipation as the new mid- 
engined Acura NSX spurts car, those 
expectations are high indeed. 

But after returning from our first 
hands-on encounter, we’re inclined to 
think our expectations weren’t quite 
high enough. We expected all-around 
excellence. What we experienced was 
a car that seems certain to become a 
milestone in sports car design. 



’9 
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VTEC V6 engine 

spoi 

car begins with its engine. Honda has 



The success or failure of any sports 



long distinguished itself in this area, 
particularly with its recent domina- 
tion of Formula One racing. The NSX 
3. U- liter dohe 34- valve VTEC VG can 
he regarded as a brilliant distillation 
of Honda's racing knowhow' — compe- 



tition potent withuuL any of the quirks 
or harshness that afflict some per- 
formance engines. 

Construction is sill aluminum, with 
different alloys for block and heads. 
Honda chose a 90° layout, partly for 
packaging considerations, with a 
strongly uversquare short-stroke de- 
sign — 90-mrn bore, 7K-mm stroke. 
Combustion chambers are classic 
Honda pentroof, and, a reminder of 
Honda’s racing heritage, the connect- 
ing rods are titanium. 

With the exception 
of the titanium con 
rods, so far were talk- 
ing mere state of l he 
art. But there's more. 

The VTEC Vfiemploys 
a modified version of 
the Variable Volume 
Induction System used 
in the Legend V6, a 
dual-intake setup de- 
signed to improve low- 
end response and boost 
high-rpm hp. lysxrqni&irw* 



The port fuel injection is 
lar to the Legend V6, and each 
platinum- tipped spark plugs is Lopped 
by its own ignition coil, another re- 
minder of Formula One. 

Finally, there’s VTEC, for Vari- 
able Valve Timing and Lift Electronic 
Control System. Variable val ve tim- 
ing is achieved by extra cam lobes 
— three lobes for a set of valves, rather 
than two. The third lobe, dormant at 
low-speed, kicks in when the system’s 
computer signals a spool valve to de- 
liver more oil pressure to the triple 



race car handling wttti supple ride quality. 
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rocker arms, locking them together 
and bringing the third lobe into play 
to produce more lift and duration. 

The VTEC effect is imperceivable, 
hut its potency is undeniable with pro- 
di pious horsepower for this displace- 
ment: 270 hp at 71TO rpm. And it’s as 
smooth as an electric motor. 

Chassis 

The most remarkable thing about the 
underpinnings of the NSX is how 
straightforward they are. No vari- 
able spring rates. No cockpit -adjust- 
able shocks. No rear-wheel steering. 

The layout is essentially racing car 
practice adapted for comfort as well 
as superb handling: upper and lower 
control arms front and rear, coil 
springs, gas shocks and antimlJ bars 
at both ends. The rear suspension has 
an extra lateral link, and the front 
control arms mount to a compliance 
pivot designed to control toe change. 

Like every other structural ele- 
ment in the car, the suspension con- 
sists of aluminum castings and 
forgings, bolted to aluminum sub- 
frames. Honda set out to achieve high 
rigidity and low weight (3010 
priLindsf, w hich pays off w ith world- 
class handling. 

Braking, bolstered by a 4-chaunel 
anti lock system, is absolutely first- 
rate, Honda uses big 11.1-in. rotors at 
both ends of the car. and the pad ma- 
terial Was developed fur hard use. 

The basic transmission is a 5-speed, 
and a 4- speed automatic is optional. 
Both transaxks are equipped with 
limited slip, plus a new traction con- 
trol system activated by the brake 
system sensors (there's also an ON/ 
off sWitch on the dashboard). Steer- 
ing is variable ratio rack and pinion, 
with a slick new variable-assist power 
rack for automatic models. 

The wheels- — 15 in, front, 16 in, 
rear— are forged aluminum alloy 
mated to specially developed Yokoha- 
ma AQ22 tires (205/50ZR-15 front, 
225/50ZR-16 rear). 

The car 

Clad in aluminum body panels, the 
NSX has the general look of a minia- 
ture 1MSA GTP prototype car, with a 
short nose, distinct passenger canopy 
and Jongish tail. The look was inspired 
partly by some current Ferraris, and, 
according to its designers, partly by 
the F-16 fighter. Coefficient of drag 
(Cd) is 0,32 and lift coefficient is 0.05, 

We have yet to see how the car be- 
haves at tup speed — 100 mph — but 
it's a model of stability in the 130-mph 
range, and remarkably quiet. 

Honda chose the canopy design to 
optimize visibility, which is exempla- 
ry. And the interior, upholstered in 
leather, is what we've come to expect 



of Honda — everything well-placed, 
with plenty of kg- and headroom. 
About the only criticism is that com- 
puter gear behind the rights ide fire- 
wall intrudes on the passenger foot- 
space. 

NSX at speed 

A day with the NSX at Laguna Seca 
Raceway, near Monterey, California, 
and a day on nearby highways left an 
impression of near perfection with ev- 
eryone who drove this superb sports 
car. Honda assembled a few competi- 
tive cars — a Nissan 300ZX Turbo, 
Ferrari 328 and Corvette convertible 



— 'for comparison, and the consensus 
was that there was no comparison. 

Of course, we intend to explore the 
issue of comparisons more extensive- 
ly in a later issue. But for now, we sec 
the NSX as one of those rare cars that 
improves the capabilities of anyone 
who straps it on. 

There are cars in this price range 
that are faster, and equally capable at 
their limits — the ZR-I Corvette, for 
example. But we can't think of one 
that combines civilized driving with 
race car performance more effective- 
ly. In that sense, the Acura NSX 
stands alone. Hi 







Preporation H. 

When your doctor says you don't need surgery. 

If the agonizing pain and burning itch of 
hemorrhoidi makes you feel you might need 
surgery, the very first thing you should do is see 
a doctor. Most likely, your doctor will tell you 
that your problem is not that serious and a simple 
regimen of care can alleviate the problem. 

Thousands of doctors distribute this hemorrhoidal care guide 
from the makers of Preparation H. It advises a fiber -rich diet, 
regular exercise, and, for flare-ups, Preparation H to help shrink 
the swelling of hemorrhoidal tissues and often provide temporary 
relief of pain and itch. 

Don't s uffer the pain of hemorrhoids or the anxiety of surgery. 

Consult your doctor today, 
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Once again, 

Dodge proves 
tlM narcl work 

paws off 




America’s hardest working full-sizepickups were just ranked highest 
in their class in customer satisfaction for the second year in a row. 



Over the years, hard work and 
Dodge Trucks have become syn- 
onymous. You see, we put a lot of 
hard work into them so you can 
get a lot of hard work out of them. 
And that in turn makes for some 
very happy Dodge Truck owners, 
Because according to the Latest 
J.D. Power survey, our Ram pick- 
ups ranked highest among all 



full-size pickups in customer satis- 
faction. And that makes it two 
years in a row* 

But really \Cs all in a days work 
for our big pickups. After all, our 
1/2 and 3/4 ton pickups and one 
ton diesels have the most standard 
payload and lowing capacity 
around** And with a mighty 400 
Ib-ft of torque, our state-of-the-art 



Dodge Cummins Turbo diesel 
pickup is the best thing that ever 
happened to the business end of a 
trailer hitch. 

Which is why the hardest work- 
ing full-size pickups in the busi- 
ness are also Ihe most satisfying 
full-size pickups to own. And thafe 
a payoff to be proud of For 
you and for us. 

Advantage: Dodge. 
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REPAIRING PLASTIC 
BODY PANELS 



BY JOHN DECKER 



Y OU'RE BACKING OUT of the 
garage one morning after a late 
night at the bowling alley. Your mind 
is on that last 7-10 split, while your 
right foot eases on tne throttle. But 
after a few feet, all motion to the rear 
ceases. Hmrnm. What gives? 

Uh-oh. Number-two son’s MX hike 
has managed to move itself across the 
garage and directly into your flight 
ath. ("Honest, Dad — 1 left it in the 
e rack!") And the steel handlebars 
have punched a hole right through the 
side of your car's fender. 



pat 

bik< 



Hole? Not a dent, but a nasty rag- 
ged hole in the metal. Wait, it's not 
metal — it’s plastic! There are lots of 
little fibers hanging out of the hole, 
and there’s no evidence of the panel 
being bent — just the hole . 

You already know how to repair a 
hole in a metal fender— acrewing, riv- 
eting or, better yet, welding a patch 
over the hole, carefully dollying and 
hammering the metal back to its origi- 
nal contour. Add a little filler, and 
number-two son won’t have to remain 
grounded until he starts college. But 



plastic? How do you weld that? 

[f this seems like a scenario from 
“Back To The Future," look again. 
There are plenty of at least partially 
plastic cars out there. The aerody- 
namic noses an ears like the Chevy 
Reretta, Toyota Celica and GEO 
Storm are made of flexible plastic. In 
fact, it’s getting harder and harder to 
find a modem car that doesn't have 
flexible plastic panels, at least for the 
front and rear fascias or bumpers. 

You’ll find rigid plastic makes up 
the tailgate on late-model Jeep Wag- 
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oneers and on both the hood and tail- 
gate of the Ford Aerostar. 

There are also several totally plas- 
tic- bodied cars out there. General Mo- 
tors’ GM200 minivan (Chevy Lumina 
APV, Pontiac Trans Sport and Olds 
Silhouette) has an entire body made of 
rigid plastic panels. The panels are 
glued to a steel cage welded up from 



sheet metal stampings, and the whole 
structure provides strength that is 
equal to that of a similar all-steel de- 
sign, Remember the Fiero? It used 
both rigid and flexible panels, al- 
though they weren’t structural parts 
of the car. but were merely bolted-on. 
In theory, you could drive a Fiero 
around without its skin, something 




2 Spread the filler material nightly higher man the surrounding plank panel. Allow the 
filler tocurecompiete'y before wintfng 



no 



that's not true of the newer plastic- 
bodied minivans. 

The repair techniques are the same 
whether the panel is structural or not 
— although you might consider how 
good a job you're doing in light of 
whether the panel represents merely 
a cosmetic face or is an integral part of 
the car’s structure. 

So how do you fix plastic body 
parts? Throw away your hammer and 
dolly. You can't beat this stuff back 
into shape. But thanks to several new 
products, repairing both rigid and 
flexible plastic parts is fairly easy. 
And figuring out where the plastic 
body parts are on your car is no more 
difficult than grabbing a magnet from 
your refrigerator. If it doesn't stick to 
the car , you've found plastic. 

Rigid plastic repairs 

Rigid plastic body panels are hardly a 
new idea. The 1953 Corvette was 
made of fiberglass, and Corvette 
bodybuilding didn’t change much un- 
til lf»S4 when Chevrolet switched the 
Corvette to a new 1 plastic material 
that's called sheet molding compound 
(SMC), Now, SMC is the plastic of 
choice when carmakers build rigid 
plastic body panels. 

Like fiberglass, SMC is impregnat- 
ed with glass fibers for structural 
strength. However, fiberglass is Laid 
or sprayed into a mold and cured by a 
catalyst additive. Fiberglass repair is 
a completely different topic. We're 
not going to discuss fiberglass repair 
here at all, as the techniques and ma- 
terials are completely different. 

Sheet molding compound, on the 
other hand, is made up of two pre- 
formed, partially cured plastic 
sheets. Glass fibers and resins are 
sandwiched in between , and the 
whole affair is pressed into shape in 
male and female molds before the 
SMC is heat cured. The result is a 
plastic body panel that's quicker to 
make, smooth on both sides, and di- 
mensionally accurate. More impor- 
tantly, the side that shows has a 
better surface finish than fiberglass. 

In an accident, an SMC panel re- 
tains its shape — until it’s hit hard 
enough to gouge, rip, tear or crack. 
Then the undamaged portion of the 
panel will spring back into shape by 
itself. 

Devcon makes an epoxy filler de- 
signed for consumer use. It's good for 
repairing minor gouges and scratches 
in both SMC plastic and fiberglass. 
It’s available at auto parts stores. To 
use it, grind out the damaged area 
with a coarse sanding disc, then scrub 
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I Bldck'Und filter for proper contour*, end feather-edge back Into the original panel. 
Then use plank primer and flniih-palni the area to match. 



the area with Plexus cleaner or lae- 
quer thinner. Next, mix equal parts of 
A and B until it reaches a uniform 
gray color. 

Fill the damaged area so it’s slight- 
ly higher than the surrounding body. 
The filler hardens in about a half- 
hour. Once hard, sand the area with 
180-grit paper to level the repair and 
achieve a smooth contour. If there are 
any pinholes, mix more filler and ap- 
ply a skim coat. When dry, resand the 
filler and feather-edge the paint with 
240-grit paper, followed by 320-grit 
paper, until the repair is perfectly 
smooth. 

You can't use lacquer- or enamcl- 
based primers/Rurfacerft to prime 
SMC repairs — or any plastic repairs, 
for t h at matter— because the sol vents 
will cause the repair to bleed 
through. Then, after it’s 
painted, the area wilt have 
what body men call a bulls- 
eye. 

To get around this prob- 
lem, Devcon’s Plexus primer 
is specifically formulated for 
plastic parts. It comes in a fl- 
ounce aerosol can. To cover 
the area sufficiently, apply 
several thin coats, allowing 
the primer to dry for 5 to 10 
minutes between coats. Fin- 
ish-paint the area to match, 
using the paint manufactur- 
er’s recommendations for 
painting plastic parts. 

For mure serious damage, 
you'll want to use 3M’s Rigid 



Parts Repair system. This is the stuff 
that body shops use and it should be 
available at auto parts and paint 
stores where professional body and 
paint supplies are sold. In spite of the 
Fur Professional Use Only tag on the 
box, the counter staff should be happy 
to sell you some, and also will be able 
to answer any questions yon might 
have. 

Ho sure to follow' the manufactur- 
er’s recommendations about wearing 
particle masks and respirators, and 
proper ventilation of your shop area. 

The 3M system, in addition to hav- 
ing a filler that's similar to Devcon's, 
also has an adhesive, Tt can be used for 
gluing broken SMC panels back to- 
gether again using a scrap of SMC as a 
backup (utch. You can also use thead- 



4 ThU scrape may need to be reinforced from ih« back me flexi- 
ble plastic panel has tom all the way through. 



hesive to section new pieces in place, 
after damaged pieces are cut away 
(see lead illustration on page 109). 

Where do you get the new piece? 
You can always buy a replacement 
panel from the dealer. A cheaper al- 
ternative is to go to the local salvage 
lot with a cordless sabre saw. A little 
searching and some luck should turn 
up an identical, undamaged panel, or 
at least a panel that doesn't have dam- 
age in the area you need to make your 
repairs. 

To section a new piece in place, re- 
move any inner panels and move any 
wiring out of the way. Cul away the 
damaged portion with a sabre saw, 
then cut the new piece so it fits into 
the hole. Use the old panel to fashion 
bonding strips. They should be at 
least 3 in. wdde, follow 1 the original 
body contour as closely as possible 
and run the entire length of the re- 
pair. (It’s okay to use multiple pieces.) 

Clean the inside of the eariis panel, 
the bonding strips and the new piece 
with ;iM General Purpose Adhesive 
Cleaner, Next, scuff-sand all bonding 
surfaces with 80-grit sandpaper, then 
dean scuffed areas with lacquer thin- 
ner (top inset to lead illustration), 

Mix equal parts of A and B ofthedM 
adhesive, then glue the bonding strips 
to the hole in the body. The strips 
should form flanges to hold the repair 
piece. Allow the adhesive to cure for 
30 minutes, then remove the clamp. 
Apply adhesive to the scuffed portion 
of the repair piece and glue it onto the 
body. Use damp to locate the panel 
properly. 

After the adhesive has hardened, 
remove the damps, then grind out V- 
notches at the repair seams using a 
36-grit disc (Fig. 1). The V should 
taper back from the seam about Ui in. 
to pro vide enough surface area for the 
filler to adhere adequately. 

The 3M filler is applied in 
the same manner as Dev- 
con's filler { Figs. 2 and 3). 
After the filler is applied, 
sanded and feathered, use 
plastic primer, then paint to 
match. 

Flexible plastic 
repair 

For years, repairing flexible 
plastic fa sci as, spoilers and 
skirts has been incredibly 
easy, but horribly expen- 
sive. That’s because the only 
choice has been to throw 
away the old piece and holt 
on anew one. 

That’s changed recently 
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with the introduction of flexible plas- 
tic repair materials. Both Devcon and 
3M have systems that make invisible 
repairs to splits, gouges and tears 
without compromising the part's flex- 
ibility. 

Like Devcon’s Plexus rigid plastic 
repair system, the Plexus flexible 
system consists of an epoxy filler. The 
main difference is that this filler re- 
mains pliable after it has cured. The 
same is true of the 3M filler- 

With both systems, you simply 
grind out and fill minor gouges (Figs. 
4 and &). For splits and tears, remove 
the part and add a fiberglass reinforc- 
ing patch to the back. But before we 
start, there’s something you need to 
know about flexible plastic. 

Moat flexible plastic parts are 
based on polyurethane. But some are 
based on polyolefin, ft’s important to 
know which one you’re working with 
because the filler won’t adhere to 
polyolefin unless an adhesion promot- 
er is used. 

How can you tell one poly from an- 
other? Grind it with a high-speed (at 
least 3600 rpm} 36-grit disc. Polyure- 
thane will grind cleanly, with no melt- 
ing or smearing. Polyolefin, on the 
other hand, melts and smears as it’s 
ground. 

Devcon doesn't make an adhesion 
promoter, but 3M does, Keep this in 
mind when you find plastic that molts 
when you grind. To repair a cut or 
split with the Devcon system, start by 
removing the part, or at least getting 
easy access to both sides of the dam- 
aged area. It's hard on your back and 
knees, so you may find it ultimately 
much easier to remove the part. 

Clean both sides with soap and wa- 
ter, then clean the damaged area on 



both sides with Plexus cleaner 

Grind the back side with a 36-grit 
disc, then cut a fiberglass patch to fit 
over the area (Fig. 6), Mix equal parts 
of A and B of the flexible filler, and 
coat the scuffed area, then apply the 
fiberglass patch (Fig. 7). Spread more 
filler over the patch and smooth out 
any wrinkles or bubbles. 

After the backside patch has cured 
for about 30 minutes, use a 36-grit 
disc to grind a V in the front of the 
part. Mix more filler, then spread it 
over the damaged area so it is slightly 
higher than the undamaged surface 
(refer back to Fig. 4). 

After 30-minutes curing time, sand 
the area with l!J0-grit sandpaper to 
establish the proper contour. Then 
use an oscillating sander or a rubber 



block with 240-grit sandpaper to 
feather the edges and remove 
scratches. If there are any pinholes, 
apply a skim coat of filler and resand 
after it has cured. Before priming the 
area with Plexus primer, wet-sand 
with a rubber block and 320-grit or 
400-grit sandpaper. 

The procedures for using the 3M 
system are essentially the same. 
However, you’ll have to use a spray 
gun to apply 3M’s primer, called flexi- 
ble parts coatipg. And if you’re work- 
ing on polyolefin, you’ll have to spray 
adhesion promoter over the area be- 
ing repaired every time you sand or 
grind the part. After printing, paint 
the area lo match, using the paint 
manufacturer's instructions for paint- 
ing plastic. m 
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IS YOUR CAR DYING 
OF NATURAL CAUSES? 

Wow you can stop that deadly friction that tears away at your engine 



USE 



Htfoil 



You've teem the price of mew 
cars—tbey go up every year! Can pet 
flfmsier_prlccs get higher —It never 
seems to end. There are lota of 
reasons to keep that nice ca 
on the rand at long at possible. 

Car taka are dawn end Tufoll galea 
are up. People are amart-Jhqrtre 
taking the economical way out and 
what could be easier than TufoO. Just 
add 8 at to the crankcase the first 
time and 4 ox. each time alter that. 
Yon don't hsive to shake the container 
or add an engine flush, just pour U 
in and drive away! 

Your throttle will get silky 
sm 00 th.. acceleration will improve. 
One customer said his car 'takes off 
like a scared rabbit!" 

Tufoil works wonders for all known 
engine oils. It's actually slipperier 
than Teflon {according to a famous 
U.S. Government laboratory). 

You’ll get astonishingly fast starts on 
cold mornings with both diesels and 
gas engines. The Canadian govern- 
ment tested Tufoil at It’s cold regions 
lab. They showed taster cranking and 

significant fuel savings with Tufoil. 

What about additives that claim to be 
a one-time treatment that will last the 
life of an engine? Well, I've been fol- 
lowing (be scientific literature on 
lubrication Tor n very long time. As 
far ms 1 know, there Isn't a shred or 
scientific evidence for such a claim. 
So don't believe It! 



AND YOUR ENGINE 
WILL LAST... AND 
LAST.. .AND LAST) 
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TREAT YOUR CAR 
T0 0NE&0Z.9OTTIE0F 
TUFOIL FOR ONE OIL CHANGE 

You’ll notice quieter, smoother open- 
lion, quicker starting, snappy ac- 
celeration! If yon don't, Just send us 
proof of purchase and well reAwd the 
price of u I ounce container. 

Send lor Tufoil today and prove to your* 
salt the amazing Increase in yotr car's 
performance. FIS In the coupon today 
or canioa-FF^Earvlifm^hoursa 
day 
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Engines last longer with Tufoil. Our 
1976 476 T-Bird Is now at 190,000 
miles and purring, 

A bunch of customers' cars have now 
passed 250,000 miles. 

Several months ago, a nice man I’d 
never seen before walked Into my of- 
fice, big smile op his face, sat down 
and said, "Would you believe 340,000 
miles on a Tufoil engine?" He went on 
to rave about how well bis engine has 
been running all these years. I 
couldn’t get a ward In edgewise. 

Recently, a truck driver called in with 
over 1,000,000 miles on a diesel using 
Tufoll -WOW! 

A customer from Vermont added 10% 
Tufoll to his sticky mechanical trans- 
mission, called in and sa l d he cou Ido T 
believe it-., "Shifting Is like slicing but- 
ler now!" he said. 

SAAB owners are writing tetters 
praising Tufoil In their ^NINES' 
magazine. They report spectacular 
Improvements In their engines and 
transmissions! 

Don’t forget! Tufoil Is the result of 
over 15 years of research and develop- 
ment. The U.S. government has 
awarded us 6 patents so far...so have 
Germany, England, France and 
Canada. 

Ho nthec lubricant cm taam dose. 
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DETROIT 
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BY JIM DUNNE, Detroit Editor 




Cadillac Style, Circa f 992 

C ADILLAC WILL completely top motiuliir engine, 3 tbhc version of 
redo the styling; of its 1992 full- 
size sedan, hut maintain the conser- 
vative, luxury appearance that haa 
made Brougham a favorite among 
big-ticket buyers for decades. 

In addition to the exterior changes, 
partially revealed in this view of a 
prototype on test at one of Cl M 's prov- 
ing grounds, the Brougham will have 
Cadillac's new North Star 4.9-liter 
aluminum V 8 engine and continue 
with rear-wbee! drive. 

Anti lock brakes and traction con- 
trol will be standard features as well. 

While dimensions of this model are 
still a closely held secret at Cadillac, 
you can bet the Brougham will contin- 
ue as its biggest, heaviest sedan. 

Mark VIII 

Lincoln's popular prestige coupe is 
getting a redesign for late 1991 intro- 
duction. This early prototype gives a 
hint of the front end styling changes 
to come. 

The sheet metal and front end de- 
tails of this car are bolted onto a stand- 
ard Ford Thunderbird body, a short- 
cut automakers use to test cooling 
efficiency of the new T grille openings. 

Look for the introduction of Ford's 




Nr jcl-genr ration Ford Taufuswlil be more angular. 



its ne w V 8 , in the Mark VIII 

Tomorrow's Taurus 

A leaner, more sharply defined ap- 
pearance is in store for the 1993 Tau- 
rus, as Ford designers pull back from 
their recent aero styling binge. 

This is the SHO version of the Tau- 
rus, equipped with the advanced do he 
VG from Yamaha. 

Ford may have its 
own new VG ready 
for this car, an en- 
gine adapted from 
the 1991 Town 
Car's modular V 8 . 

Mild revisions in 
styling are also 
planned for other 
models in the Tau- 
rus family — the 
station wagon and 
Mercury Sable, 

Trabant 
Turmoil 

In East Germany, reunification with 
West Germany i& looked upon as u 
benefit for the most part. But not all 
workers are happy. The Trabant 
plant employees are concerned be- 
cause the demand for their archaic 2 - 
atroke car has dropped sharply. 

East German* are on a buying 
binge, picking up 
used cars from 
the West at low- 
er prices, rather 
than staying in 
line for a Trabant 
delivery. Even 



the addition of a conventional VW 4- 
cylinder engine may not be enough to 
save the Trabant assembly line. 

Workers there are looking toward 
long layoffs starting this fall. The 
crunch could last until a new factory 
can be built, where workers will build 
a new , Western-designed car. 

Viper Go-Ahead 

Chrysler haa given the green light to 
production of the 2-scat Viper sports 




Wide headlights, laid-back grm* dfJrtlnguiih 92 Mark VIII. 



convertible. That means it should be 
in showrooms within three years. 

Unique among Viper features is the 
V10 engine, Chrysier claims it will be 
based on a production engine, but will 
be built of cast aluminum ( morn ex- 
pensive), instead of cast iron. 

Look for displacement in the 440- 
eu + -in + range and 450 ft -lb. of torque 
(Chevy's ZFt -1 puts out 385). If you 
want a Viper, line up now. First pro- 
duction run will be only 200 to 500. 

New Ford VS 

Starting in the 1992 model year, Ford 

{PftiaAetum to paffr itS) 
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Efficient Clean-Burning 
in Classic Staling 

Today's modem fireplace allematlwes from 
VERMONT CASTINGS, such as this 
Defiant Encore, feature: 

* Healing effkrioncy at uxlraordinaiy value. 

* Sate, dean burning technology. (Surpassing all 
Federal government air quality siandards!) 
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will install its new 4, f>- liter modular 
V8 engine in the Crown Victoria and 
Grand Marquis lines. As a replace- 
ment for the current 5. 0-liter V8, the 
engine represents a maj or advance in 
powerplant technology for Ford high- 
production cars. 

The term modular means that the 
basic spacing for cylinders can he used 
in a number of engine types, making it 
possible to build V8, V6 and even 4- 
cylinder engines on similar manufac- 
turing lines. Costs can be cut, and the 
ability to change from one type of en- 
gine to another on the same line be- 
comes possible. 

In the Crown Victoria and Grand 
Marquis, the new V8 will feature a 
single overhead cam valve system, 
aluminum cylinder heads and accesso- 
ry mounts cast right into the engine 
block. Output is said to be in the 200- 
plus horsepower range at 4600 rpm. 

Import Or Homemade? 

That distinction is becoming increas- 
ingly blurred as Ford/Mazda, Chrys- 
ler. Mitsubishi and GM/Toyota 
hookups expand. Look for more to 
take place, especially involving Euro- 
pean firms like Fiat and Volkswagen 
that already have experience in deal- 
ing with E astern E urope. 

American firms are moving aggres- 
sively in competing on the interna- 
tional market, New countries of 
in terest are Thailand, for its low-cost 
auto parts, and Russia, for its raw ma- 
terials and potential home market. 

Wage Slaves 

Earlier this year, the Czechoslovakia 
automaker Skoda found itself in an 
embarrassing position. Its assembly 
line Shut down because inmates from 
a nearby prison quit and went home. 

It seems that with a new democrat- 
ic political regime, the political pris- 
oners were set free. So they halted 
production of Skodas, Czechoslova- 
kia's top-selling car Line. 

“Many countries use prisoners for 
outside work," a Skoda executive ex- 
plained. “We pay the prison for its 
services and it fills the need we have 
for laborers. " 

Conveniently, the prison is right 
next door to the Skoda plant, located 
abou 1 60 ki lometers outside Prague. 

Safer Cars? 

Yes, progress has been made in mak- 
ing new cars safer. A study by Mer- 
cedes indicates that in the period from 
1974 to 1987 there has been a 50-per- 
cent reduction in the injury rate for 
car accidents in Germany. Virtually 
all of this reduction results from bet- 
ter. safer cars. i*i 
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Powered by 3 standard 12V cigarette 
lighter, this phone comes ready to use 
fight out of the box. 
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tfc August 13, 1961, Berlin. As dawn 
broke over the beleaguered city, it was 
suddenly clear that the nightmare had 
begun. The East German army was 



severing Berlin in two. 
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A joint Vbiiun: wish Oapiul Gtics/ABC and NBC 



Nobody gets closer to people 
than Hearst people. 

Bold and original programming you'll see nowhere else makes the A&E network a winner, 

We've won more ACE (Award of Cable Excellence) Awards than any other basic cable network. Whether we present 
a documentary on the real-life drama in Berlin or a Pulitzer Prize-winning play, A&E stands intellectually alone. 

Over 100 Hearst companies know that intelligent communication builds loyal audiences. It's our heritage. It's our commitment. 




The Hearst Corporation 

fTUK^jjfK* ■ tHCiidcisbnjt * ncwtpjper* ■ book^buiinra putibshif^g 
rahlc pfOgnmmfctg * TV pr&duuiicrfl jfpJ dtyjiftyjirrii 
incftipiptr features lyndicjihon 











Compare this offer with any other book club for 

Price * Quality * Benefits • Selection! 

— — — ^ An absolutely no-risk guarantee. . — 
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Select 5 Books 
for only s 4— 

(values to $132.70) 



and get a FREE Gift ! 
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Membership Benefits * a.9 Saving*. in ow-iinn to this introduction 

cr@T. you heap saving- iuttflantially wi<0 m^mbara' prw^i Of up JO 5fl n ^ off mu 
pubH^ifs' prmtss, * Banu* Books. Starting itFime-difltai v . you will t^slHgiUks ht 
aur Bonus Book Plan, wilfi sav-mgs or utp to ao^u otl pub-naftor*' prices. * Club 
Hews Bulletins. 1 5 I mes per year you wi t\ receive !he Book G_ib News. describ- 
ing an mu current seifleJKsna—nHiina, Binaries extras— plu» bonuioHeni ana 
ipt; :ifli sales wilh SCOreS 01 VhOS ISChoM* frsm * AutomnlfC Ordir, H you warn 
the Main SelecliEjn, do nolfilr«g ar*fl It wlb be senj id you automahcBNy. H you p?e?ur 
anpJhg 1 aeieeliort, pf no bppk al all simply mtftcale your choice cn ihe reply form 
prpvidfld you will have- at ,easi lQ oays lb Ofcde 4s a member, you ogn* jo 
purcirase aL loaat 3 ooakfi writan lha n^jcl 2 years and may reflign m uny iipt'm ihnro 
alter - iromztad N d-R is k Gu aranJee . if not sa! shed- wilh yOur books, return lbam 
wiihin iD days w ihoui pblbgal^ri 1 * EiCApliopal Quality An books are quality 
publishers' edrlions especially sa-ecl&d by pur Editnna: 1 Board 



FREE when you join! 

Six Easy Heme-Improvement 

Projects 

A treasury ol dCHt-yoursetr projects to 
add value and comfort to your homo 

r :7 n<)W-To¥o«Kan~B S,-- ■' " 

0iu* Hidg« Summit, PA 17294.0800 

r f’ltiH accept my mamberabEpi in Ihe hdw-Td Book Club and wnd Ihe 5 Mohifna* Usrad b stow. 
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All JO'tQkfi, Oak, Hamlin, Zenith, SCianlihC 
Atlanta. MagnavQi and all specialized cawo 
&quiprnent available fpr sh-pmont wilhin ?4 
fn.iu- S Fjgr P^f.' service MC VISA w C O D 
COlapri G-na order $ accepted |8QQ| 646*3030 
60 Day Quafanlw j,Quiinli!y Discdunis] H A W 
to 5 P M GST CLOSEO WEEKENDS, S&f*d 
%0li’a(KlrfrS5Ml slumped envelope 1 60c pMl- 
age|i for e aiahog 
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Ho lllrron Qv4tTL Accepted 



When growing slate your address 



CALL TOLL FREE: 



OR WRITE TO 



IHAD HUGGER *P 0 Box 21 B 725 

Houston, TX 77219-9725 



FOR PFtUPER FIT: 



Please State Vehicle YEAR/MAKE/M 0 DEL 



METHOD OF PAVIVIENT: 



D'HWi'-S 

371 Dwwu StfWf Dfen M - Owgt HJ m*Q 



BARGAIN HUNTER 



BUY1HQ A MEW CAR Oft PICK-UP? 

The second lorgesl purchase we maKe yel 
lew of us are prepared lo properly deal 
with l fie dealer Whether you’ re buying a 
Ford or Chevy or a Lincoln or Cadillac, look 
at our proven, M No-H*sil* H wey of buying 
Itiat will put you on equal looting with your 
dealerr KNOW WHAT YOUR DEALER 
KNOWSI You can buy AT. NEAR OR 
BELOW YOUR DEALER S COST! You can 
save hu nd red s , even thou nan o s , of del I art 
- wo have, and we ll teach you howl This 
valuable report is onlySS- 

TH E FACTS MAY SURPRISE YOUI 

Consumer'# Auio Iniormitlon Services. Inc, 
1713 E. Broadway, Suite A-263 
Tampe, Arizona 95262 



0WGDDCRAFT 



FREE 

TOOL CATALOG 



Our complete woodworking 
tool catalog Features over 
4,000 of the finest quality 
tools, books, and supplies 
available today. See the 
difference yourself FREE! 

Order yours today! 
1-800 225-1 153 



BUILD Wilt DW1I "HELICOPTER!" 

Jter--$r jf-iM Aa^yrttf * ifXn-Mly a 

SW- Ip- ..w: lii^Ur ¥ «- r M Mp- h 
IlIxu ■ trim ■ SnaiiJ Unjrtu i 

Mli ♦ jlnw 

■Hill -cpi n Npki . . ll-l.lS 

C.jpinmin'11 B«oi . . hi 1.15 
XH Inf*. tin .K 

SPECIAL ! Ml j Ltau: Dalr lltW 

li f t i 



he, »□. w 

m4. MS Jnrf 



C^ir! iri arlT' Ini- I -3CM- JtD~q]BI 



IN CAR TRUNKS Heps secure cargo from 
tipping. sp\fo\g anof 



Easy lb Install - Cargo Retaining Net For: 

Car Trunks * Pickups ■ Vans ■ Sp^rt Utility Vehicles 

The LOAD HUGGER is made of toutfi nylon 
that wii not rot. fade, break or tea; The 
LOAD HUGGER stretches around odd shapes 
and lies flat and out of the way when not in 
use. WajrantBQd for the life of the vehicle. 
GUARANTEED! 



Made in the USA 

plus S 3 DO sm 

|TX Res m 8'*<% Sates Tax) 



1-600-8^7943 



□ Check □ Visa □ Mastercard a™ no coos. 
Please state card name, number and expiration dale. 



iN PICKUPS- Reduces dents & scratches 
flirtf hebs feqp cango from out 



IN VANS: Secures cargo when door ts 

upened 



iHffTfcLLS IN 



ZD MINUTES 



$ 29.9 

LIFETIME GUARANTEE 
WMflf MAKfS mr 5 VALVE SO U*f QUO? 1 

5 out of e toiief riusw are wf liquid unite arlv 
Ltquicl waste require 3 ; up fp 75* ■ w.irertq flu«jh 
0-ut than solid waste 

Sena ft)r v&ur con«^ailon v m* at tn# Iniroduc- 
wry price ur S3 9,55 - tw? fur $SSJ* friu* SS.SO 
Ituoplno 4 nan filing. CA r«. M<3 H S3i« 13* 
or Monty Orders tO: 



AG0URA HILLS DISTRIBUTING CO. 
5S99 Knnnn Pd., p292 
Agoura Hills, Cfl 91301 



What Is He Doing? 



He 1 9 mftkirig n 
carcrele llowur pot... 
nnd so can VOU! 

y ak-H and se-l your own 
omamBnifli tonDTBta Hims 
OrdBT youf 350C« i&dUl 425 
jharM’ium molds pr^es ano 



sroductfln irafie Sic^i^ korti ;h« — y" _ 

wOflP* largasi rrioid manulAcfursr only blU 



CONCRETE MACHINERY CO.. INC. 



P.O. Box A99. HtcXOry. 58603 
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it’s right out of James Bond! 

Telephone Voice Changer gives you a new, 
secure voice even you won't recognize! 

Turn a knob, then call your mother. She won) think it's you This new 
West German -made Telephone Voice Changer doesn't muffle or filter your 
voice. It uses the latest digital signal processing technology to change the 
quality of your sound, the timbre and texture. It gives you. simpiy, a new 
voice. You select how masculine or feminine you want id sound. For 
added security, you can even odd a large barking watchdog to the 
background at the touch of a button! 

Use the Voice Changer when you want to have the caller think someone 
else is answering your phone. Use it to get past stubborn secretaries who 
know your voice and won't put your through. Use n to combat prank 

callers and to elude pesky bill collectors, or for just plain 
fun I Requires one 9v battery (oot incl.] Measures 
only 2x5* r. 

IHVC302 - Telephone Voice 
Changer $299.95 



It's like having X-Ray ears... 

The Bionic-Mike Transmitter 



HVC422 



CttpyMan 
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Ni-TEK QQNQEPTS 

30-Bay Money-Back-Guarantee on ait Hems! 



WARNING: This 
product is not intended 
tor illegal eavesdropping 



Beat the copy guard for clear vldeosl 



Now you can enjoy a clear picture with pure color and clarity on all 
your rented videotapes. Copy guards are put onto the tapes to prevent 
you Irom copying [hem, but they also can darken colors, shift colors, 
add unwanted lines and Hashing or jagged edges. Our new Video 
CopyMan RX1I lakes care of an the problems with state^f -the-art 
integrated circuitry I hat completely eliminates all copy protections and 
jamming signals. You get a crystal dear picture every time - without 
having to make any adjustments] The RXll is ultra compact, just 1 x 
3.5 x 5.5' It'S com pletely automatic. and compalible with all VCRs 
and TVs Just pop in a 9v battery (nol incl ) and nook it up! WARN- 
ING. This product is intended tor personal use only, and is not 
intended tor use in copying any prerecorded program material that 
may constitute copyright infringement. 

IHVC 42 Z - Video Co pyM an -$ 69.95 



It's only one inch by one inch But Bionic-Mike will transmit every sound in a room to 
an FM radio tuned to the proper unused frequency up to 1.000 feet away' 

You're at your next-door neighbor's, and you can hear your baby cry. or know When 
your spouse comes home Or you can communicate wirh another person il you're 
driving tandem in two cars 

The Bionic-Mike has hundreds ol uses. For a business conference, let the tiny microphone 
sit unobtrusively on a table or shell, and record every word. Put an fm receiver in a ware- 
house or mmole office in your business and "broadcast" instructions or orders to be filled 
Public speakers never had a better friend than the Bionic-Mike. No wires or selup - just 
turn on one or more radios and your speech will come through with perfect fidelity Pul one 
on the front porch, and you'll hear the telephone ring inside 

Each super -sensitive microphone comes in aneasy-lo-assemble kit, 
complete with rechargeable battery Battery charger is FREE High- 
frequency range of 1 ,000 feet may vary depending on environmental 
conditions. Order this miniature electronic marvel, with the miracle 
bionic power tod ay. 

IH9M765 - BiDnic-Mikt - Si 49.95 Save more! 8uy2- (139.95 ea, 



For Faster Service Call 1-800 669-1812 

Fill and mail this order form to- 

Hitek Concepts. Inc . 325 IGth St Lakewood, NJ 0870T 

Klrftfl 
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DESCRIPTION 



Biaruc Mike 



PRICE 



$143 95 



TOTAL 




For FREE Catalog 
Call 1 .800.982-7900 Dept. 2221 
Anytime, or 

MAIL THIS COUPON TOD AY* 



Tit gy gilt Co, D*pu A2221 

102 nd Si & 9th Ave„ Tioy, NY 121S0 

YESl ( want to know moir about the Min- 
ing TROY-BILT TOMAHAWK Ctuppcr/ 
Shredder mtukk, including the Low priced 
3 HP 6ac for smaller properties! Please send 
hvp full details of prices, all model siies, and 
SPECIAL SAVINGS OFFER right iwayl 3 1 3 

Name — 

Cky 

sue - 



zip 



Afro j-i-ujljLiAr rra C'unniJiT 



Rid Your Property 



R^of Unsightly Brush Piles! 



H'ffA (he Amazing 
TROY-BILT 
TOMAHAWK* 

Chipper I Shredder . . . 

• its 1 mmm ommjtiwdic* T% 

hmneht^i up lu y in diameter wilh case? 

• ITI M fltlciORl 9MHF— turn* almost 
any organic mailer into perfect mulch 
and oompoil Ln.-iUutitv! 

- 1 Wm Utor Tirol ‘WMT IWW 

• 1 MoM ttBtt-fur small suburban bis 
ur bag COumry properties! 





MC/Visa & COD orders DutehGuard, Dept BJ9 

CALL TOLL FREE P.O. Box 411607 

J 1-800-82 1-51 57 Kansas City, MO 64141 



On hot summer days liie 
interior of your parked car 
can becimvr a ^OO-degrre 
BLAST FURNACE. 

You knaw ihe feeling you park 
your car in the Ikh sun. aod when 
you it turn, trudging aoma H hul 
parking lor you open dw car doer 
and arc greeted by a heal ex plosion 
The itfUllicirt; Turn tile hue feun id 
youradvontflie wiihlherevoluiionary Aula Vent This SOLAR POWERED VEHICLE VENTILATOR 

h, 1 1 p-; c usily onto any mil-up window. Its solar panel converts sun 1 1 phi into elrdlnnty lu run a %mjJl, yet 

powerful fan, J\$ fan VENTS OUT stale, hoi jit, and DRAWS IN fresh, cooler air. Completely ex- 
changes i he air in your vehicle even 1 13 mimjies! No wirci, no hatieries... juni FREE POWER from (hr 
sun cn ventilaie ymar ear, truck. RV of van. Fm windows from 1 7.5" to 24" u-ick. Lightweight 
mnmicnancc free, wrjnherp™f nnd imgHtfT retisiitu. U« AutoVtni to increase your M crearure 
comforts" and to REDUCE STRAIN ON YOUR CARS AIR CONDITION INO SYSTEM, PKEJTECT 
EXPENSI VE ELECTRONIC EOUIFMENT FROM EXCESS I VE HEAT AN p PRESER VE UPHOL- 
STERY AND DASHBOARD. One year warranty r money hack guarantee Wilh AucaVervl ir’s no swear 
Order by maiJ TODAY juM S29.95 with. each odd’ I unit $26.50 each. Add S3 50 shipping per order 
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Why it takes legwork to flatten 

your stomach 



You can't reduce stomach fat by 
exercising abdominal muscles 
alone. 

Research hua shown that uxurciucu 
that Work only the abdominal region ata 
not effective. They simply don't involve 
enough muscle mass to bum the calorie* 
necessary Lo trim Fat- Instead eF flatten in g, 
they merely strengthen underlying 
muscle*, providing no reduction in girth, 
fcufolds, or total body fat percentage 



dtfjfEtffabta Arm Tension 

AtyuSiabie upp&r body exorcizes wtrrks Site 
m ajar mujsrfetf of the abtfoms/i, sftooteters. fsacfc 
- and arms tor maximum aarofre Gondtlionwg 

©eelronte FwdtoecH 

^werfe^aefe/ tfsptiys efapssd bvorfe&uf ar/ne. 
t?pg$d. and distance traveled at a giant# 



Adjustabie Lag TenmSob 

Adjust the madTtfw 10 gracts^y meet youi condWwrtwi|j 
and weqjhhioss nqbif&m&nts. 



Non-Jarring Motion 
Smooth, jartess aerobic rralton ensures 
maxtmum workout efficiency whtie minimizing 
ft ie risk of injury to kftcoS, SfUOS and back 



Pplant&d Ftywnaet 

Qrw-way deleft mechanism provides 
continuity of motion mailing wgorous exercise 
more pieasant and easier So sustain 



Free information. 

Call today Or fill out the coupon below. Well 
send you s free brochure and video that describe 
how NordicTmck can flatten your ntomacb and 
make you look and fed your boat. 



N 



Street. 
City _ 



.State 



( Phone I I 

■ - I Id 1 Jonathan Blvd.N. * Chaaka.MNB531fi 

0f0#C/ F3CK I 275io 

W A CVi CntnpMny l _ — . _ — _ — — — . — ^_ 



Th* exclusive NurdicTraek total- 
body aerobic exerciser is the most 
effective way to flatten your 
stomach. 



The total-body motion involves- oil 
major body muscles. Which means you burn 
more body fat in less time than with any 
other in-home exercise machine. And while 
you rs at it, you're tuning and defining 
those muscle groups, as well. So 
Teel rr good a§ you look. 



Free Brochure & Video 

1-800*328- 5888 



... Canada 1-B0(M33-9S82 
—I PleuRt; Bend me a frg« brochure. 

□ Also a freu video tape □ VHS □ BETA 



NOWI Start your own money-makiiig 
business in SMALL ENGINE REPAIR! 



Part time or full time - right at home —we help you every step of the way. 



No douhl ithrUJ il at a small 
engine pro. you p [l be joining one of 

■VjnencEi'N foMcst growing indus- 
tries, You'll be able la e omnium] 
hourly rales equal to any usher 
skilled craftsman in your area. . 
;sjid thai '* juM for labor Paris, 
engines, smd accessories add even 
mure to the profits! 




6 b- mil lion small engines 
In service today! 

Today there tire over sixty-five 
million smalt engines in service 
across the U.S.A TFi.it 'a the offi- 
cial count from the Engine Ser- 
vice Assn., and new engines- are 
being built ui ft ra|t of One-mi llicin 
per monlh! Wilh FoLcy-Belaaw 
Training, you Can vinm have the 
skill and knowledge to moke top 



Increased Income 

Tr-f heJ jfo'ftt S 

Uiin t.YptrifTUf rt- 

pjmny \mjlt fv- 
jfJ-rt-^4 , - - rt- 
pJ f f I M f r# ntu / 1 

m rue r until l 
ttarifd ibr fifej- 
Btljju- Cvant' 




Waller H Stride 



Campbflll, Ca.ilPomia 



money servicing these engines. 
FtecpJc will seek you out and pay 
you well to service and repair 
their Sawn mowers, tiller^, edge hi, 
power takes, garden tractors., 
chain saws, mini-bikes, go-carts, 
snowmobiles, generators, sruiw- 
blowcrs, paint sprayers . . I he Itsl 
is almost endless. 

No eipetiOfice ntcesEary. 

You can master this profitable 
trade right at home, in your spare 
lime- without mining a payuheck. 
Lessons are fuFly ilTuitrnled— so 
Clear you can't go wrong. You'll 
receive practical "hands- on" ex- 
perience wilh speizialilcd linih 
and equip nvcm plus u brantf-new 
t HP engine — aCT yours lo kfirp? 



You tec five lesled, and 
proven instructions. 

We show you how to get busi- 
ness. what to charge, hnw to pci 
free advertisings where in gel 
surpllev, all ihe “tricks of the 
iruidt? " all the facts you need to 
assure vullcvv right from the ^lurt 

Discover how Foley- Bel saw 
l raining can gtve you ihe skills 
you need to increase your income 
in a high- profit, recession-proof 
business of you own. Just nil in 




Prciesnungs Tools ape Equipment. 

PLUS 4 H * f Jiflhnt Ail TGUflS TO 
KEEP All it Nff Eura Cost 

and mail the coupon below to re- 
ceive full infonnwofl with ho pi» - 
{igttlksn or fdiestmin to coif on 

inu do it today: 

FDLIY-HELSftW INSTITUTE. 

Sim iqumaii Rd .DBpiiifn 

13 ft 



XlAUl Cllf Mu 

SEND FDR FREE FACTS! ,-Vo ONrgtuion end S'e SaUtmen Will CatL 

r-^-- 1 




FHEE 

BOOKLET! 

tLrwax luir 
deEaill - Send 
Iftr itivt copv 
today 



HJLEMEUiwlPHNIult 
hw EflUfrii^fc 1 1 l/i 

uinitEirY «a MJin 



□ res. iflndbB «nd mt int FHFE nmihlel 1 W 
grvei tall details abeat sucting my -can Dusjness in Small 
Engine Rcfiair. I undenEind mrt is pci Duration M trial 
w Htesman nli can 
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TOTALLY 

UNIQUE! 



WINDOW IRIS 



by Gilbertson 



V $ 

V “ / 



/ ^ \ 

t \ 



POSmVEiy THE MOST FUN & UNIQUE WAY TO CREATE SHADES! 
IDEAL FOR* WtNDOWS*SUN ROOFS*SKYUGHTS ^DIVIDERS * VANS! 



•FANTASTIC CONVERSATION PIECE! 

•3 SIMPLE -TO-BUILD TEMPLATES 
•COMPLETE EASY-TO-FOLLOW PLANS 
•SCALE TO OVERLAY ANY OPENING 
•CAN BE MADE WITH WOOD, FORMICA 
LAMINENT OR SMOKED PLEXIGLAS 

^ _ 

** THERE'S 

w NOTHING 

ELSE LIKE m 



NOW 

ONLY 



25 .° 






YES! rVt COTTA KlWT TK Nf W WWDOW l ft 

ihiCio&tD is m m ca. fie tat fiu^ ui she ram 



ACOiESS 



OTf fWI if 

»dO mOOCMHKMKXWW OHEY QftW IQt 
GILBERTSON * P.O. BOX 16342 
ST. LOUtS MURK MN 55416 
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MCA It \ VI It 

CLfANING/MAINTENANCE/REPAIR 

EARN UP TO 51DQD A WEEK, WORKING 
PART TIME FROM YOUR OWN HOME* 




TM MONEY MAKING GPPGftTUHITY 



Of THE m«‘5 

IF you are idle In- work with c&rtntiGn small hand 

1001$ 

IF ydu possess average mechanical ability, and hgvfla 
VGA on Which 10 pnrtlice and leam . Iheii we m 

leach YOU VCR maintenance aiid :epoir’ 

FACT: uplo 90% of ALL VCR malfunctions srfdutlg 
Simple MECHANICAL OP ELEGffifl- MECHANICAL 
brfa^duwns! 

FACT; Oyer 77 million VCRs ffl OSfl Es^JiyfutioniKde 1 
Average VCR neads service or repair every 12 to Id 
months! 

Viejtfi 4CP FAGi TRACING MANUAL [Ovir m phd- 
Iqs and iHiutraliansl and AWARD WIN RING VIDEO 
TRAINING TAPE weils the SECHFTSol VCR mainte- 
nance and t«pan— real world mtormation lhil is 
M0T*YaiiaDleel5£**isri! 

Uso includes all the mlo y u l II need regarding the 
BUSINESS SICE oi running a successful service 
operation * 

FfllEF INFORMATION 
CALL f &LL-F ft£E 1 ■ BdO- 
Or write to; Vie|d hiuiicstHHH 
SWQWiLshireSL STt 310 
LosAr-geles. CAS&tMG Depl PR? 



Presenting.., 




The DR™ FIELD and 
BRUSH MOWER 



—the amazing walk- behind 
"brush hog" that — 

■CLEARS & MAINTAINS meadow i. 
past uics, reals iiki, fences, weeded 
md rough non-lawn aras wilh rase. 

Mom ew UZ sen per how! 

•CUTS utl grass, weeds, brush, 
branblcs, sumac - even Aartf- 
wood sapUnp uptoT thick! 



•Plus 
CHOPS/ 
MULCHES must 
evnyiluFs it tm; 
bMsNOTAKGLEof 



So. 
WHY 
MESS 
wilh hand- 
held brush 
cutfers that 
&re danger- 
ous, stow and 
tiring to use... 
OR with sicklebar 
mowers that shake 
unmercifully 
flfti i leave such o 
tangled mess? 



PLEASE MAIL 
(or CALL 1-800* 
433*0600} for free details 
about the Amazing DR™ 



mmul to Dip om or tu pick up like 
hnod-hdd Jnstih niiisri: and sicklffocff ri™. 
•POWERFUL IHP Briggs & Stnnon engine wilh 
BEG WT SELF-PROPELL&) WHEELSf Roils through 



diiches. funowit e™- tumps asi-J logs with c 

-Ftfrctl for /ffw-marnff noJirf wiUflawer 
P!ra^r?wf„,EurDpM 0 -stylc woadlots frcctrf undtr- 
grcwih .. waiting polhs... « anv area lhaE you onjy 
want to mow ana-a-mocirh-.-tff ««Hfl-Hara3 



FIELD^ and_BR US W_ MOWER ! 

I"YE£1 Reasc rash complete FREE DETAELS of ifie 
I DR™ FIELD am! BRUSH MOWER indudka pricesj 
spreiJkaiigns, GX-SeasCn Savings maw m dm 



Hint 



Addrew 



Cit y_ 



_Suie Z1P_ 
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I To:COUNTSV HOME RiODUtfS. D^A37WF I 

L ^S i Ri^Ro^a^odE^VT 05445^ 



CATV CONVERTERS 
I AT LOWEST PRICES 

Panasonic, Jerrold. Tocom, 
Pioneer, Scientific Atlanta. 
Zenith. Oak, Hamiin. Eagle, 
and alt other brands 
Microwave Antennas 
| (wireless cable) with maiching 
descramblers 

fcl SrtHEFTCUT S* FS n r, mi rv *twn if Unr<*w |H 
r*i twf WvHhl TtvJIti 1 F*f -■ ^ #7 

;™n if indhnlufi « k 

Call Nlun-Ffi 10AM ‘bWM/*- 
Eastern time or wrile Inr 

fflff CATALOG 



if. > 



- 



m 



H nn ti *« 



a I# l«H+ HI WM-li 



UNII/ERSAL 

MEW 

520 GLtNBROGK ROAD. SUITE NO 202 
STAMFORD. CT 06306 

□njEriDnlv 1-800-622-9022 
njtjing 4 ImM 1203} 975-7543 







“I ‘Retired EarlyL.. 




THEN MADE $27,000 

PART-TIME IN 
A BUSINESS OF 



MY OWN” 



“527, 000 ParHime isn't bad for a guy who quit his 
job. I ‘retired early’ from the insurance and 
securities business, now make good money 
part-time with Pace, and have as much work as 
I care to handle.” A tme story by a very happy 

Pace distributor 



Ml’m sull Amazed how things have 
chinked lor me since I became a Pair 
distributor* Lei me tell you how \i 
ill suited ... 

""When the national economy wasn’t 
going too well. ] decided to gci out of the 
business I was in. I had given some 
though! to Pairing, but was reafly Loo 
young for that. Well, it so happened my 
own commercial building had a leaky 
roof Roofing contractor prices were liter 
ally sky high! Then I remembered an arti- 
cle a bom Pace Products and how with 
their exclusive Seamless Spray process 
you could actually bypass high priced 
contractors. I sent for their literature, saw 
how easy it was to sell, and I wound up 
doing the roof myself using Pace products 
and, know how. 

"Well, word goi around about how 
much money] had saved and that opened 
a whole new world of opportunity. Ever 
since then Tve been like a cat on a hot tin 
roof 1 . The firti year 1 did 15 roof jobs. 
Almost double that %hm second year, 
and had a huge backlog, Most or these 
were big jobs Tike the county home, the 
Chevy-Buick garage, bank buildings, city 
ha]l. &ig jobs mean bag money! - 

“The business I used to he in had 
been prel iy good to me, but I really had to 
wrorfe both nights and days, Wim Pace, 
business just seems to fall into your 
lap. I don't really do any promoting or 
‘selling’ ... most of my sales come Irom 
referrals, and my phone's ringing ail ihe 
time, 

“Whai I like to tell people is that Pace 
offers a fine income opportunity. You can 



start working as little as two hours a week 
and then go full lime when your income 
exceeds you r regular | oh >f 

Whai our successful Pace distributor ls 
too modest to say is that lie actually did 
Over SiOO'QOO worth of roofing 
business East year, in spite of living in 
a depressed farming area! And that's 
work Eng less than hilfof the year. Leaving 
the rest of ihe ttme for his family and 
other interests. 

What makes Pace such a good business 
is that m costs a fortune for schools, 
has pn a Is. plants and other commercial 
buildings 10 have roofing companies 
repair or re-do their roofs Pjl r bypasses 
the roofer- lets the building owner apply 
Pace Seamless Spray rigln over the old 
ronf and the smallest Seamless 
Spray order earns you over 5L550 
in commissions. 

Pace ships the Seamless Spray equsp- 
mmi nn Free Loan Your customer pays 
only for the roofing products, His own 
men apply it (or if you want to make even 
more money, you can handle the applica- 
tion, loo) It's as simple as that 
No Investment! 

You. Loo, can enjoy the same Success. Best 
of all, you don't have to invest a penny. 
You don’t need, any special background 
or experience Of course, if you have sell- 
ing. construction or application experi- 
ence, you’ll benefit even more so 

Pace is a proven wanner. That's why il 
is used by such well-knawTi firms as 
Ge ne ra I Mot o rs p Amc rican Airl i ites P 
Holiday Inns and thousands more 



Re Your Own Boss! 

You'll like bring your own boss and run- 
ning a successful business- You can set 
your own hours, ease off whenever you 
fed like it. make your own decisions and 
stop taking orders from somebody else. 

You can start out earning extra income 
part -lime Iwiih the option of going full 
x i me anytime you wish ) or go right \ mo 
it full tilt! Pace offers ihat kmd offlexabiSiry. 
There ls no waiting, either. You can start 
making money from your very firs! day. 
You get your big commissions up front 
Paid in advance, weekly 1 

FREE Details -No Obligation! 

Would you like to earn big money? 
Would you like the freedom and inde- 
pendence of your own business? Let 
us mail you the Ikrs Simply fill in 
the coupon and we’lt rush you all the 
details. There's no obligation No Sales* 
man will call. 

. .MAIL TODAY, NO OBLIGATION, _ - 

Pace Produce Luc Dept. PM- 990 

I Quarry Plaza. 11775 W llith Si. I 

■ P.O. Box 1092 * I 

J Overland Park, KS 66210 

I WITHOUT OBLIGATION send free packet I 

■ uf information ihai idls how I can have my | 
j own P j c t business No w lesm J-n wi 1 1 call ’ 

| flKM | 

| | 
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Fire Glaze 

Enterprise 

One step paint sealant 



HEW- Chemical Bruk through! 

Brings your car a maximum 

Protection and beauty 

■ FHlere pul himlul wntn vlfilct iun- 
nyt.'lhi fftijor ciuvv el (Hint TUiftfl 

■ flrlnf ant natural pilnE glen like Mir 

■ Septib. alrrar-llfci fin I ih. 

i Phvir keel by *Diid-vklr rina-imvd 
CG-TMpAnftt. 

■ So taty end quick. aim Hep applke- 

Sen- 







See YOUR CAR supeh shiny in MINUTES! a single coat, one step applica- 
tion OF FIRE GLAZE GIVES YOUR CAR SHOWROOM" BRILLIANCE AND KEEP IT 
FOR THREE FULL YEARS WITHOUT ANY RENEWALS OR RECONDITIONING 
- fteii oir iMpi.eni.il- * FULL MONEY BACK GUARANTEED' 

S'MWS NOTHING CAN PENETRATE FIRE GLAZE 

being wdf^mefy 1 



i Being Ce. - 



HOT AClD- HOT fEflt HOI PAINT SOI 



1 Fire Glazs ms wed on one m# 
AW DWr -(ftp- flUff 
rra^spiwT^Jion i».r^ijr iws/fr 
nSstf a M? ■ erased any dw- 
befit anotf fee ■ wo# ( -Tcctf J 
fk?.^r id** 

- Pic'Slk Cftta*Ceil Rollllng Cim 

WdaebUhi - one iff r:i. ■ flrgfffjf 

coup j'n ttjp wgjW ■ has Been Qte- 




PDflutam. even ™ milling sod canngi 
eiM through! And nothing can At It* Id 



flem-mbcri friltf Fife hUB can km 
— it 1 dir ujpci itiiPr^ wincul 'eapglica- 

, — *ikM 5 — — >- fjp| 



'aiz ettfui p'rffr tor 



bihulifio 
jhe Japan Mzfktl. 



Fit* Gim If an tnduifre Pa im 
M-tlenl proven beil by waild-wi-de 
fifkhrned Mfflpifllet n cnaiK j 
irwOBle PTOteCldn. durability iinfl 
Eeauty. fliccte aul cCnrasiijn. ziidaton, 
duhnQ Jutting m g al-n smoern 
*«e\ and u ; lra Mgn gKres beauty Fir-s 
Safe twin ^Urtfi a- onjirod 
■enlhfired lurtjce c«"’0i out »li 
eamrt 1'jE.tEi 1 Hjoi- Omr nrt Ga?* 

OOrtiairtE imiWfi TiKnpcra Flfri -i i.'> 

SusiMfliflTjrmulared Ip dean teal polish 

and pomd youf car's f-nno in cnc srep. 
nM-renpMgle applca^cn Trie highly 
relirtfd liquid sroducei nShcrtirsal cm»- 
Ink win pair-lEd or placed lurtace and 
cun nrd lm?i aft ifttogFjfiud, wipe mind, 
typer ileefe. /ninrBr-Hhrfiy orateetiVA 
f* 

'f confute Fife Glut with any- 
□ efcw Onry Flra Geizc la giurui- 
riQ keep vpur car 1 * jhpwronm 
lane* tor ftmi a yum «nthoui m 

nomll W recondllioiilna, All tili- 
eone, tH)lyrfi*r, tmm In, pla-stir baciid 
ft plant, wpnip, pndpoU^hiTt carry in 
□rotiiefTia Ih-al pauft-e lham iq break 
OCwO and I £hjum* IfixluEPsI aj:pliLalior.r. 

Fire Glue veal la viitiyelly i^ 

peneiriDle io rood Mir. ocean &pray. 



_ _ your cir luper wimcui veaodh 

your cir-ndt r^arfiPi, graiM, bupa-, ii:n rBoindibonirg 3rd cnir F 
Ewd dJcptxtg. enwqiiM ni 4 H|icrnaffipr s oraie^sKinaliEni can Direr 

Or sprAy pofriM Firs G tali ra aiHdulely ■— ’■- r 

Mle flVflfi yndetf SKUfl*mn 

m*a wont I err or *4ar down ureter 

conilam ca/wa.ihw1lh any dviargfrffl 
and Rpri^rve hciion 
Use Fire GIbuj on any painted o-rptaV 
iUrTece; pirpijma .bciB*. molgixvclfl 
nbcf^losa alitttteia, iliHH £i»i , omth flAi- 
minym. brpM pprylit glapp, appli 
etc Foi ctufpoAg you 

uw Firg Glaze 55 idnnnnr, v, pew^hnr 
oj ai pm^ecfonl-FlcE^leze does HI r 1 
<n36l The muh i* apHneculflP 4 



yEi3 Jyca^s and a *v?n F-rfiflie gyran- 
icr Hm ifi on -fQir h*iE use ary 
aair--*: or placed aurt^e $d ea^v jr^j 
10 Qi.'G^ 1 ^ rirt^fl 03 ■ bulbng 1 Dar'l 
wail Order nop-i 

Full manpf tick gnarantfre ! 1 

Il rftv iri HI i4MifiH "llh dvr Fkt 

GhUia prtKhicIfe nittHn rhd {|y vanlMd 

[■Fim.f irlum in»unup^l pnt&nn 

MVi iM piDotaf^jfncluM’tr i *#>■ attend 



4 



Firi GliZt D«pi *DD6 (ail) lo-ildT^eetfle time Pi-05 

Boi SIh * Lee Ari|*i#e, CA eopsi -dsch 

Ya*l r ih me one bglll* (rf Fin Glua product! theckad balew 

□ COF I A 2 year 1 guaraalaid m&tfutl - 1 22 .is ■’ 1 FdFise ijietT 

□ FIR! 3 yfljfi guirifllwrii product ■ | Jf.as [ 4cm 

□ FIR- 2 Lrle lima guaranteed piDducI - anly tar inquiry 
Sbi^ Inn 4 Winding. S 4 » 

Endai J It | . CA. Rat. add 7.25% Satet Tax 

Make 1 Ki payable Id: Fli* Glut 

CMrflt ny: DVlSA □ MASTER CARD Etp.Dal* 

Card t 

him* 

iddm 

City „ State Up 



I 



SOLAR GfiEENH OUSE PLAF H 



rtr mud* 

Xr O.HW, 
Wiiniui IWhwi 




MAKE to SIOO.CMM) Vrarly Wil 
A SINGLE GREENHOUSE! 



few Ovf fewk dpi * 1WS Mon+y-P*ch si lunnif 
i»rji-hp fa i S ucevmAai GrHnri&infl 
■Fij orihBH PmMsia. amypeit 

" W j" ■HK J'li nv<tqi4l I ITVrm'l T ■ a PFT" I 1 ill 
h r t¥: *r»te ■- *u- u ^eti I^.WI >r ■*** AnHin* .1 ^ 

|if»*i '.i-tvt “'fri «™rfi w ”V" m 

» i- ■■■! ! ■>i-h -ii hpH^FH nf 

I i i lii i i- 



frnd Hits - ta DO 5h.neinft ru T,M L TAYLOR CO 

P D Rji bOOW ■ DipL M. MAliblr FL 32^0 




FREE CATALOG! 
1 - 800 - 648-7938 

JERROLD HAMLIN OAK ETC 

CABLE TV 
DESCRAMBLERS 

* Special Dftatez Pxrms? 

■ Covf^mtf our Low flarad Pnces 1 
- Guflnr*fu*d Pr.^e.s & Wurranttux? 

REPUBLIC CABLE PRODUCTS. INC. 

errs 4 WO IVadie* fid *15 Depl 4 to rn 

ELS Las U»ga«. KV 89ID9 t*J 

Fpr all dher tnlcKmaiion (T09> 360-«®fi 
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BASEMENT 

FLUSHES 

No Digging- Up Floert 
Ini [gif II Ycurstll - Anywbars 
Ufrlla McPharten, Inc.., Dept 1b 
Blx 15133 , TtmpJ. Florid* 33684 



DON'T THflOW AWAY THAT USED 
COPIER OR PRINTER CARTRIDGE! 


Do rf yourself REFILL IT 
it's eas y SAVE OYER 75* 

Lfreptai l>fl 

h W 4r'r uu> >/ ..AMik — 


CANON ^ Ct>Pl£fl5 

Killi H a ■* it m 

UI3ER PWNTHIS 

J ■#**+ ■ nr e ■ pfi 

“jUMtT; 

^kishokb 

WSmuClHMWU 


MQflAGK 

IHCOflPGPATED r>’iiTf i a? inFnrmflwti 

tiSMthirfr * [MM 

*** L s m na SMffl 


» WHfi 

eiue 



TECHNICAL HOTLINE 



FOR WHAT ITS WORTH 




A IbchnuJ • i.,i v,p « 

i hp^Uwpd Prr-T] t rip 

■ Pan LLaviferi* 



1 -M 0 - 9 - 90 TECH 





Moped s • Electric Cars • Golf Carta 




"The .Aifemnlrtw TrniLEporHiE hjft Spedolifti^ 

P afte, Books and Conversions Manuals 
Now. expanded catalog 85-00 
YmtY tomplrtt $Qurtt for !$$*$ 'V 

of hard to find parti £ fuppJw i 

PERFORMANCE SPEEDWAY 

2B1D-B Algonquin Ave J 

Jacksonville, FL 3Z£tO i 








QIUAFRSI Sing TTie 

vil* > uiAFfW ^ Dac( njajp^jJcf 




-u rrorscr 5 dvji oang$r 

IH# thomilfcjn Vcrtad E^tnlrttfiif 

remove* IcadmHalfFvm *L»nrlwri WtnWci 
L reraf d* G CD'al UnJimlLed Supply of 
'■ m^Brndtanmnd ttinhM Ew% W, 

Perform wWi live BadteF^mte. CM 
f p iDl£AHiori^l]y , uel c(rarvnrLi «uUy U» home rompontnE 
*Ert«.M-hurAliji^a4id^Wf:ifibLiii^ by LT Sound. For 
Free Brodwire & DortDRtWrd, Oil; LT Sound. 

TSi 1 LT FbrftnMj. UUvpte. CJS iftQM 

24 Hr. FfKWn DermJ Tiift Un«r f +04^*53-2+55 





KINXY - CURiT - WAVEV - POMPADOURS 
280 Driggi Ava Brooklyn, N, Y r M 222 



BOB 

£45 OQ 
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Ultralight He 1 1 cop ter 

* PFtin Ucfiis* Hot Retired - 



BPS, 



ltlfi|rl4 i f * 

Hm upi 

Dt^r i spuf m I l,l 




I ^Anl^in ■ 

n i.‘ : . 3 ? hr 1: *•*-*«■■* *i m QkP 



CARS - 100% PROFIT! 

UsedCarg Available m youi City fil &0% OFF "&ook 
vaJufi ' iNn Aucirort^. w ur pi uj repairable^.} fcasy 
lo use. informative eye opening. siKcesstuily 
proven program $ l & oa - Dekwri Jend Co P O 
So* 6S2&, Mpls MN 55*06 
UncondHIorval 15 day Hlih Frw GuinntitlE 




MOBILE HOME OWNERS 



fnr* ft M«ul Reals STOP TOUR ROOF LEAKS 
AcrySyl 

Induitrul quililv real toifiikfl no* Bmiilibla For OEV 
Wprki in ill c li males/ anil ra in proof / e nw ronne fit a !l y 
sail .“EnErgy cl I ic leml ■" SE»mlB-si/iaa| [□ apply Ul 
ipDPdYfd. 1 5 jin tturiniT Far info m irdirmn 
!■ 100’ 54^ 752 1- Vna 5 M 




CYPRESS SUN ROOM 
».»-d«p BLUE PRINT 

A ll ttooo c ows muc tiom 

CampfiM lif at MiMth# ippro- lcv 
Dimtn ro '■** SialB Whh 7 D* rails 
Starnwd bf StruOwfll EnpintW 



BERGMAN CEDAR HOMES 

G- tOfttt hth Av*. 

Grand RflpkK Ml 4W04 



0 

4 uff* 8 M¥t 59 , 9 S 



necw THm Maly Uiar - Nm Adi Bouty I Vm* Tb R wnc fefm 

AuUmitMt IHLM trfci -i SUli ■ PWH PaVi 
£*"P#t Itjkrnw - tlpti4M«4*TCl 

E-iu^r n — ■'■ awubmMiMiil ‘tua ^ A ji^ un 

r=w C:- r Tp#w m S#v [ i E> Si /mum a'tcp^g 1 fa 

CuiIu-ti Auto DbIiiI 

f O ffcsi ^JLTjil I; WnUri-. l >lm *iC 2MH 




VOLKSWAGEN 

RESTORATION PARTS 

w iilo ■ cj-m ■ ■ n t*£ j awhhcjc? 

• PW ■ ^0(jr BWMi^HTIfiLr 

FREE CATALOG 

WETT COAST METRECt. INC- 

|3 Ur J1MO05 

Pu dUFbitu 

Mi KAEmvA st_ pm 

IOAAANCE CAMMS 




■ Tri-Mode 

■ Jorrold SB 

* Scientific Atlanta 



1-800-848-3997 



ASTRO SEAL™ 

INCREASE GAS MILEAGE, 
REDUCE OIL CONSUMPTION 

Oil additive Poiylefrafiuoroethy- 
lene "Poly 1 Trademark Teflon by 
El duPont. Fully levied, money 
back guarantee, & insured. One 

application will bond Poly to 
pistons and cylinder walls, re- 
duce friction for 50,000 miles, 
$15.95 to Astro Automotive, 
Rural Route 3, Box 3365 B*A, 
Grayling, Ml 49738 




EkrlkJ Tho World' I Moil Energy Efficient 



And Envirorirnanlally £af& Homa 

r?uT ucds and n c iiurg ! r^&DurcsG while enjoying 

gp 10 & 70% tjnprgy savings Compile dornu S:jCs 
with R- 2 tr insulangn 1 ■ on ■ 5 6.0 70 to&iyiu a 

maintenance Free, hrsprool fljrtarhor thai does not 
roquirv shingles and providas ultima ra 'a&-5lanca lo 
fwnltei, hkifricanes.. aarihquakcs firtd TOimackJBs 
Fiee Brochme qi send iB for a Running Kit. 
American IngonuFty, Inc. 

3-5 GO E HhiIoc k Fid , ^nlbaurn* Pi. 3 23 34 <40 h 7^4 4 2 70 




Iemjl4. P«t*er. SdenLdkr AUi^a, Q»4. Kenjlfi, Jlurnhn 
end c4bcr linuiu minulricl urcra 
Ikrsl RrlailAVhoJraik Prim 
,W days mon^f hack guaranLec 

FREE 16 jw^jf Catalog 

Cell Tot Fw 1-800-445-9285 

U^. Cable T.V. Inc. Depl. KC9 
4100 N. Powprline , Suite F-4 
Pompano Beach, FL 33073 




N 

Hawaiian t 

Orchids ■ 



Wuh »Ti#FnbB-ifcji'<i m sur CV-ilhid Clut? yw iqn 
grciw e^onc oilIihFs hi rou« own home deceive 
mci-nlh l^wn crv«rmghl (rnn-i hi :i V b ii , n dil 



'■ibmI pldm nl lH iH Ill-Mil: no'll l<rf CDF# Bur U”C 
rlqnhnr mar r ,-.h lign l,-:m Ffw liim brra(1iur** 

The Orchid Club 

EkJt 4M. Defil PM- 1 . HjIdwmM-iIlD N V 1303 ? 

TOLL FREE L Sm (321 oLU» 



Nmtw . 

AdbiriniH 

t iiy ■HljLt t 7iip 



| Northern 

Wm the Pr^® FtandynMn Slop 

ORDER TOLL FREE 

1 - 800 - 533-5545 

Ft Irtfl GQ«4 Thil# 9- 30- W K E V fliGE $7 



SA VE TO 50% 



On* Swing 
Log Btisltr 

r -2 ti LumMnatKIegiflUliK maul. AIIUHlwth 
dTjshi^ne-j grip $p-tt moal logi umke 

r.ami 11911 

Sale % 19.99 





Solar 

RechargeaDJf> 

Light la Bnphtorl 

Up to linear* gf 

n^]h|l T4i ighl un & tmj’4 ol dayufllt cturp^nji AuiD 

tumj Ughl cm ?| A? Pi, aft si &T1 - S'W >C 

3"D. -i and 2i - abnuruifli 

jmund ipht. 

Sale $2 8.99 

II GPH 

2-Stag* 

KydrauNc, 

Pump f 

llem#1Dia V 

Safe S&4.99 




4 M «24 L ' Wflldod 

Cylindif 

2^ ihfifl. 4“ *are, 24“ 
sraktf , 1 " (tin MPlu, 'in 'Tier 

*yi dill jnce 25 

n&nr B02424 

Sale $99.99 



T}mbflrJ&ck 

LiFtl k>g$ U y&jr Cflftift- 
sa* went dig kheo lH# 
ground Pull Efap pin. and 
rigcl Hand ramovDi f»f 
Cenl Oag wgrh. 

Bwnl 119Q2 

Sale $27.99 




4000 

Wan 

CtmtlJiwiJS ' 
Gcnflrat-Dr 

e HP TtcynwH engine 
hat i nan &mw, 
16423 

Sale $399.39 
«W Witt! 2 Volt 
Electric Start 
" ■■ ' f 

Sale $499.99 



16 Tan Spinier 
Tumi Lo-d s into 
FlrawaodFASTI 

5 HP HglH. tl GFM 
2-SUgi pump, 24' ilrt>*.e, 
ft'wig wvdge 
List (M00 CO 
Ham# 1134 

Sale $729 99 



IflndardA-Way Fimnua U S Mm 

onlj-ol Valv* Blind 



Standard 4-Way 
C&nirol Valv* 
Upte30GPW^-1h floods 
Factory pr#-i«t nl 2500 
F3L Adju&E&bl& feh*r 
valve a« 3 |l-M 5 EiIo iron&30 
to Z&BJ PS- 1 jft* Intel, 
euftrt, 1 rr *D*h pwta 
i»m# 2EM0 

Sale $49.99 

Shtppng 



Gb 9 Engfrtv* 

Thf>jtdndS m BtoCAl 
3 - 1 1 ! HP. JvanznnCMy onf 
■rthical shatt 
Hnrunnlal Gai Englnasi 

pec*t 5 HP 1134. as 
rtoai ft HP iifcraa 
rsoio iq hp 1239. as 

no i included 



Send for your FREE 1 35-Page 
DISCOUNT CATALOG! 



Nam# 



Z*r- 

Stflig _ 



- 2'P - 



RAT# «657 SEND TO NDRTlCRN- 

P.o. 00^ 1219. femiViUfr, MN 5GOT-QZ19 
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YES YOU CAN! 

— nuh« IIS.DQtt $30.00 «n hour? 

— wait lull tim* ur pm lime, riphi al hgme 

— apanti > CASH bujinm when 90c al every 
dollar I* CASH PROFIT) 



We ll »<mJ you 2 FREE Lifetime Security 
PiL t Kit — ytiura to keep with no nhlijpi juo 
— I hat gives you the details <*1 being your 
own biro with a Foley- BeLsaw Full service 
Saw and Tool Sharpening Shop. 

YES YOU <L\N have independence anil 
makL good money. But you have to WRITE 
NOW Co get your FREE Lifetime 
Security Fact Kit- 
•Mail the 
coupon below. 

FREE 

j mm gjigr 

”s»vL‘ 

"t~titT1MTi irn 

□ ru, I wrSfrhfWwmcirE 1 rwi rr^ 

FftEE LriHU me Secanty txn 




Ctif 



Slita 



ZW 



| JU«Mi FtaH “J 



/Lmh 1 vdmrge & # #?HT 
I N t k o d i c E 

l i i ^{Maintenance 



Two Wohui Leaders Now Or™ T kf NvMBta 
One Service Traimm; Orpoftn>m. 

The- rapKl market pcneiftukwi nf Siht printers artJ 
m the U.S. jnd around ihp wisifeJ nraietf 

j:i iriLTt'ji^iiiii nnij ft* qualified HttViee px-iv;nnH ip 
dl±S dyrujniL indurfr> brJ^fCfcflipg^ jjkt TKW ore- 

rneconji duv nufd wiiJt i\w radushe ofteimsof eJm.- 
nf* LjM.'cildMMM^^Trj.ininK Pn-yiniir 

TllftjtiJfh Li-H'tCbvFgf'f mdusPf Jftft.-intn.iit *-Hti 
IftlcrfiNUi imlly WLrtflpiTff! TW. I 

enmlkifti ruLL-ltif ihiw d eq*rn scrviLie jnd 
pairtefiawe irjihmu. rompltfe (mil kits, Mainm# 
jniniiah jnd vkko peron let printer and cupiH 
repbcemeiw pan* mil all the ledmiol haikup 
irquinfti bn trait your u*n laser printer and LDpn?f 
wire hi isinttib All tnvri jae! lodging mpnwf 

ire [‘-nvrrrtl Ln ■ Ipcdll tllftl kfV parkagr. 

Tnc iiL-w U.-rf- Jfoialrm# pR iftFUn l> huir'm 

ofTewd in ii»-ittmaiicici with Lj^rCb$wi* r j highly 
IMCCeSflhlJ iortci L-xftnd^ n't-hajut- Lfiininfl pfOftTJrn 

An mm- wyt up u> 92000 ulf ihr imal enm- 
I-lIjmihiJ lurit! iiNlti 



C ludiv itr Tull JttiiLi -m ihlt raatttys m** i lepomh 
Rtv iWi Efesnjat r# their hipfilj- Jt^jik-d 

cvmilum, b.ich n-y-idksiqir ,md 
iramip^i ctoes jk- lureied m uji; •** iruJte p kit rtser- 
toiLia-i *xti v™- ffi dw lafftr K? tike rrf Hip 

eat.’dfcnc utic^ pnKknrirm4artief pnsgiirti 

f\;isevCharge 



1 -800-999-8134 



F1P L'P WITH RUNNING OUT OF 
WINDSHIELD FLUID? TIRED OF 
CHECKING YOUR RAD? 



Get 



FLUID ALERT 



TfVc 

FLUID 

SENSOR 

* ELECTRONIC: maniiars bath Fluid 
levels. pr&vicTes Visual warning 
' COMPACT: biffiofisions 1.5‘ X 1 5‘ X 
C.375", Tils unoblrusivflly b^lnw dash, 
black red angle above \% ihe actual size 
bllhp indicator panel 

■ EASY: 1 0 - ITT i fl U t * Infiiallahnn using 

pliers and screwdriver 

- FULLY GUARANTEED 

O^jja JF9 9$ p\ut S* 00 Saw Pt$3sa Jifruri eJwt* or 

mmy ureter to NEPAC ^ Sv'te ri. 3 floajtBvei'j 

Jeff *£6, Pllfte^urgfr. iV V 

^ilfl4 2f iim M t I if- Hql^firr 



Can Crusher 

Crush aluminum 
cans quickly and 
easily with new 
CANPACTOR, 

Saves time and 
money. Rugged 
1/4" steel con- 
struction. Lifetime 
guarantee. 

ORDER CAN-PACTOH TODAY, Only 
819.95. plus $2.95 dipping. Send 
check or money order to Shamrock 
Ind.p 571 Fourtaanth SL, Newport, MN 
55055. Allow 4-0 week* lor delivery. 





WuiSdk 
Largest 
Many rad urer 
Of Portable 
SawmilFs 




OWN f YOUR OWN SAWMILL 

Four Models To Choose From 

, BLiY DIRECT 

1 ( 800 ) 553-0219 

In Indiana call: {317 J 271-1542™ 

■ 4«Tpage cfllalog=CH uso 
you r M as?e rCard r>r VISA * ' 
lb a r der au r SD- mi nubf 
O-grFTOnsrratiDn , videD-$1b 0b 

Wpc^MiiefPr-DdurtS. Inc # Poot DW 
&IB0W iQlhSl 1ndijropo;^.INJ&a'J-J4» 




CABLE TV DESCRAMBLERS! 




BARGAIN HEADQUARTERS! 



■ JEftROU) 1 TOC OU * HAMLIN 
- SCJtH TTF I C A FLANTA ■ 1 1 M I H 
0*1 l»SEI DHLV 160 
i mwift wi*T8 nCY I Wr ih. p C.Q 0 ! 
LDwc- 81 rtteil wTidfo iAlr> pic*|l 
FflEE CATALOG: 

GiDb*i Ciiv* 
lOS? Wvinq Si 5 lh 4« »P4 
3.F., CAf4i2Z 



ORDER TODAY! 800-327-8544 



TELEPHONE LISTENING DEVICE 




5a 

T£ 

| 

h 
1 

El 

Hi 

$ 



At Mir ■ Nw Amwrlngtr Slmpl » 

GAS TLIflBINE 

JET ENGINE 




*yDH 4ro«i faeir I# tet:l*W BdUih. 

La notti |* r , Ol-I. w. mi. li Ifaa. 

Fuofi OlOOHn* vr lUF*. 

■ '-h^oarpl H* Bc-rhon" 4«V*l*p8 Ml N.P. Idqxl mlHi hr 
Hrl*U8rmLnB»B hohfer^rtl, tuedahla; ao-Hnfl-nc And IrtdHwtrL- 
■I Iftl Slum. MAh* On »" natal tullinu l*tn* with milllni 

■ ttHKlMnt. ITH- *■> hhUll p*c Ir-g baatp. mlBKOt Mil 

EfTi 

UWY SCIENTIFIC wiim. %Elfr! i 




.^hlD OTtSf ■ rAAlO^JS- WANLMjrrUfff PI 

- >m*V dHM^K HOl^W 4AUAI 

- . 51 afrtil VraOLElALE WWK Cl Ntfl 

* : from lt-> ■*ytmi«i ?+ i-H>. jii. 

pot nil catauk cmuy 1409-345-1917 
All WOAMAflW 1-HB-70HV|T> 



PACIFIC CABLE CQ., INC. 
L m _J T325 1 i Rrwda Blvd., bepl- 



REsedB. CA 91315 




ONLY 



CAR Bf TAILING Kit 

hi**d j/ar *r u 

■wwr- rjn ciAfv ™4i i 
It WpiitMu LDsri itj" h J- «* QC 

UliSII w JUtJ- lie [. if. [FI #l J,,tl 

IttH If kin timn. nftliAl hit tigih •ipLOf. 

Utah Mil Hair u^r uijrMt , 

II '‘-NFV-l +-1 '■j -04 #HJi LI 1 m ! l ..,£l \ii **l|p 

*V Wf IT Hal. 409 PKjftc o**B 
H»T Itmtca. EA BUS 



PAY FOR YOUR HOBBY 



WHh WWlH i new EAGLE II M«lal Elector 

OftfrMnJ computflr - timplc 
duOMc . cflmpie!i insjflfl. 

Ignores jgnh like ryjte afMJ: Calilm 

iiqfllabs Find coins. Tings. 

vakiable* for fun ^^wh.in , F«in™" rw-e 
ifHfpntrilT! S»«rHar™ OR i?3D& 



SATELLITE TV 

Call for FREE 32- P^ga 
1 CstPlGfl . AN Ma^nr B/arulE 
LnwatL P-ritBE 

1^00-222*9064 

1741 CmJardale Ha ■ Mtmn V ? ng n . WA ■ &B273 



CELi-ULAH PHONES * FAX MACHINES 




AiWt 

r® 



UCJASfe f 

li»!hr*h , iiiiwirrf Lit M 'n inline 1 
AnufOrs Jill i'-r|ipirilMrt- rrl'cnah n r^x 1 un 
•.uI-m-tiI-.- r.j j-.u bnp larmlhli rv>-*y,up arcr 
Lew LJmUswa top wthph, fc4wnK km llur 
if* mfc- Spn-addir ■nrt 1 . ■ 



110 



DIVORCE! 

POPULAR MECHANICS • SEPTEMBER I99D 









WORLDS SAFEST WR-FLANEl 

Tn* ft clifflM p' SM FPM 1 

Lwi In % In Lwe taurii 
tp’ifi ■ PSOIb P*i+»d 

BUCKEYE 

PO*EBED PARACHUTE {JOLORUe SYSTEMS 

Pulyrana Ihfl iiflw iUtflLiJrd JlllJft 22 3§ f|r,l llti? 

pwtamufici fivKhuli Uchnoliipy Slm , t* toOfli 

1«< lb [krtiHi ultrcJiflhl ilrcnft I Wi MJ-30M 




4 

^Tc 



WHEEL STEERING ; 

PUSH-CART FftD W 1ft SHIFT OF PLYWOOD ! 

CAN B| WOrC R ItfD. BUILD IN W WEEKEND j 

I 

| UH NJdD UH JClUSW#?] WBEIDlJ E 

i *um. wsuM-nsir * 



i mmtnp nrnEMt mu. 



k MWTQ- 

*0 HiitU ITU, h 
, MffitTHAL. OtHME 




CABLE TV 
“BOXES” 

Converters — DeseramUlefs 
Remote Controls— Accessories 

■ fiuj-Tifiteeti Be&L Precis * 

■ 1 year Warring - C 0 0 -s » 

* Imm-fdijre Sfopping * 

. FREE CATALOG * 

CMWVfWntM 

TRANS WORLD CABLE CO, 

t2M7 5ftutfmt4 » 171h C-a«.n. SM 13* 

Mu mi FkmdA jilflt 




HOW TO GET ON A 
GOVERNMENT MAILING LIST 
FOR SURPLUS AND SEIZED 
PROPERTIES IN YOUR AREA.., 



Wd-jid yeu ii^* So n i fliTaerlf w.-ih Mir 
aavomniefii or surplus n.’id ptMtirErtu o* Jdi 

kind: *11 h HO Ml Si EASING PROMISES QH 
MIDDLEMEN 7 f-av 59 lb wy *"l bup0ly YOU *nh 
mHpfo- information +gh T*wr Eurraunding awa Id do 
A ci ^ 5 * arfo y$u CD&jId ;mn omeiE whu "avp 
ENJOVED HUGE SAVrHGS OH UAHS. FftUCKS, 
TOOLS. eOATS, OFFICE FUHHmJfiE. HARD- 
WARE. A-ND MUCH MORE Sand -chtiik a mousy 
ivder radar to a -gw J 1 Id 3 ww^fcs for 4*"v*N 
SAW Fnhnrpnwi'a 
DEPT 9 e 

pq sow nw 

TAMRA.FL J36M-VW4 

i,Bias-M7-w* 

Mnnrp hiu^ uwm'+ 'hb M«mw Sa J'ili Chorntw □■ C u ii h i^ l v 



SuHMCflb* fo, * . 

MIL1TAHV 1^1 VEHICLES 

IDS ARTICLES - NEWS 




UiiJTARY JEEPS, TRUCKS, TANKS & MORES 
frwr 5,000 paid subscriber* iaiger cWcuf* t^i man 
a/y other mage?^ for mMf*y voted* AH- 

mvsiasfa and j^r ^mving rapwJfyV Mary more 
adve^ssmenfs man ary otftor ma^ar.ino fj- 
CtiOtm (Hflynftmto Rating at upcoming 
mikes and much mcmi 

SUBSCRIBE NOW! 

□nifearM imttmltrt 
TWO Ysam (12 lUUMt (2D 
Fimgn - Canada 115. mtar |?D 
US Dalian pvyifti* by US flan* 



F.O. mas 1 rU4l, Union. N J 070*5 



BUY ONE AND WE’LL MAKE 
YOU AN EXCLUSIVE DEALER 




max wcatv 

Amphibious 
2 and 4 
passenger 
modets 



i2J i,«ji urti u'if * ii.*t Ffrau- 



Call Toll-Free LSOO-255-2511 



iFtuir ami'inherf In th-e Lf.S. or Canid*) 



RecreaL iv€& hdusi ries , Inc . 

60 D^poi St reel, Buffalo, NY 14206 





C0 Mimfli Trialing 
■Nd L-:.Pd£n f-liWJuirfld 
■L^c- 5.000 
Par*chiABa Flymo 
rSpanniLp Sn^Bly 
"Fram l jpd i<;o O $ntMt 
-Hflmnj E i3,*r. Self r 
Ck Mi?n Funll* 



llJTl 2 !i1 ' i'GII jr . in -C Ijiini l 7, J 

unrj WA-iriK- 1 IA-JI FFL SfW 4BT ' FA.« ^ - *-. T 



Exo«t*fU 

paalDfdhlp 

DpporlunOle* 



iflpR 
VMS 



tanrfi*i ^ Fjb>ac> di| Ccirp 



■ • k |1 

Dhiim min Fac*. S] 

Ydtc ■wf i r*l □ Pod 12 1 

V£»C> jni D« imj-Pilh 121 





Make *2510*100 per hour 



Wlltl •Badgfja* mmrr 

Yk- h rraPi emi&tiH by m**my 
n! fly'll Gakxlul Q.l 1 i;i- 

^ burtwb fcjtma jr« 
piT^yti thhii-|I -makffPi it 
Hh -tiptffi nominlllHii IF 
Jn4Hik s^c}ft 
The*p =1* tol ii'd ss> In i rmt 
■ilti Bseoi-i wmn and 

FifliMn^fl 



■ADSL A B nr, s--j: IWfl 
W N^ts Btl lib* ifljffl. PY..., lAlnl F?LPMD 




CABLE TV 
DESCRAMBLERS 

S^IEHIIRC lEhiTHL. llSiOQ 

ATLANTA.. S^40.DD OAPL fM.» 

JFRflOLD™. Hlf.DO HAMUSL. (rn^m 



Calf tor 
your 
catalog 
today! 



^33S5T (^2) 554-0417 

Orders call loll ffH 1 24- 1 1 50 



H-P- ELECTRONICS 
1 1 5 NEW YORK M ALL STE,# 1 331^99 



OMAHA, NE 641 1* 



C.0 D 




PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 

Tt^o^w Wu-JlhcfFYLh wiMchu'' yujior. uh ! s Hrik 1 m- 
thL-orT tEchrclaay, r« Ki^ lull mrjn.n h-j hi!, 
hllrty Jl lift irnTMiWylciw price. The WrjlNrPrfi 
induct .1 nr.ifh^ ^carntwier, rmicte prectsinn wind 
dirertirm vjni?. wind 5pw?rl f^icm.il it-Dipr- 

jiuit uml‘n-\ moyiiiint' hQ/rfwer?flnd 40' ot-osWr-il 
for wily SI 791 

■ Wl NO SPEED -WIND GUST 

• TEMPLRATUBE WWB -WIND CHILL 
■WlNOOffiSf HON -TIME 

« 1 [ AA PE RAIL, ! RF I MO W*dM0 m AUTO *"AN 

■RAIMFAlL cOFriONAL? 11 -1 rtAR WARRANTY 

M 4-DAY MONET-BACK G UARANTEE 



DIGITAR WEATHERPRO 

WEATHER STATION: ONLY SI 79 ! 
ORDER TODAY :1 - 800 -h 78 -S 669 t PM 

M-F 7AAV5J0 PM Pacific Thm 

''AiHmnIic -ffltayin* Hnlmnlc r^n 
Aiil \ V ffli Iw \r- ih> nc ( A ^rvdnili' *dff wtr* Lie 
Fa. I-II v'A.^ifln * rWC and VISA 

DIGIT A R 

HhS DIABIO AVE. HAYWARD, C A *)454=i 




FDLEY-BELSAW'S 

T1MBERKING 

ONE-MAN SAWMILL 



TURN YOUR UMBER INK) CASH!! 

• One Man Operation 

No c re* needed! Y&u can do the workyouisetf. 

• Easy to Operate 

Even seginners get exce Hem results. 

■ Save or Make Money 

Net need lo spend money on lumberyari pnees, 
or you can sell tile Jurnber 10U w 

• Factory Direct Low Prices 

Plus convenient time pay mem plans mate this 




mm 



ADDRESS 

cm 

mn zip 



m 



POPULAR Ml CHANia ■ SEPTEMBER 1 990 








Cfty 

Slale- Zip. 

“ipii* Fhf 1 i 



DIRECT CLOCKS 
*ND FURNfTURE 



Do-ll-Yourself 
Kits or Assembled 
and Finished 

*Grandla 1 fte* Clew**. 
Manlei and Wall Cfc*£ki 

• Cabinet Tables. 

Chans, [leaks and more' 

» Solid! 3M" Black Walnul 
CtiBiry or Opk 

* Heirloom Qualify 

* So id Bro9sW^a.rGa'mari 
Movemenle aiid (Hols 

• Money Back G-uaianled 



f % "1 

EMPEROR 

( LO( K C <I\(|*VNT 

Wand t L .irgi::.l Mimulorturtfi Onridr*lh*r Kira 

D*cf :b£ 1 1 E^-wro* ‘.■"duiilriii P J|1 
Fmrftapa, AlflEjainal6W?*Phon« -SS&^ie 



TR0P1CAI AND MARINE FISK 
AQUATIC PUNTS AMD SUPPLIES 
Buy d rfwt from cut flor dj to tmn Art Savo 
Ckjafaitued Nw heme defrrify. Seme* f J.OQ (bf 
C6*np *H e cafai3iaje te PETS ST MAIL *NC M 0 
ROSP* i4iaTtxjngtwaSMLFl 33K2 




ROLEX 

/Vys/ife/il “LfloA-vWifo' 1 



An EhjcI Rapiica r Gflbd-lonn, Day Date, 
Hidden Ciaup, $rmulpi*d Diamonds, 
Si III n-gMPifl ■ Art Quart! hladl E«l- 
<y ewdusthS Wim rhe -tra- IS* £nld Hp|e> 
LiHliafr dr mani Only M 9 95 i.idd no 
post hridl-y. rlaur In QA. add t«^ 60 h>« i 
COP OK Cm l -6dD E4a-4eDD df lend 

check t£3 AVADKT. 90l&Whs#u™BMa.. Ste. 
MM. EkvoHy Hina. CA 9021 1 




START YOUR OWN SHOP 

Compietei Neon Course, 
deafly wniitn, with pfioios 
and di^Qidiiiii 4 books, iyv$i 
300 illiiHlrfllion& How lo ejm 
while you learn how fg set 
up you* shop, where id buy 
neon sign kus re iUy id iskhuIiI*, where to gel wlwiesals 
■malenaJs in the U.S Puiipaid l&fl DO (US) VISA okay 
tfuiadlS/l 575.00], Wnlelor drbil* 



Filer Humify FuDilcjhMi 

115 ■ Hlv«rblrcti Cw. SI. Calgary, Canada m 3M1 






OWN YOUR OWN HOVERCRAFT 



The dJVLY TRUE All Terrain Vehicle! 
SCAT H0VERCMFT, INC. FLY 




The largest manufacturer 

ot re-crealaonfll 
Hovertr^lr m 
the world 



Call 
Toll 
1 <800-541 -7228 



Over Land. Water 
irt Snow on 
arr 0 " 
Cushion 
of air 



DEALER INQUmtES tHV1TW& 
fia«N* »Aw 

SCAT HOVERCRAFT, INC, Mum fi asur 



Fur Free &nlarm*t«m 



Use 

Zip 

Codes 

When 

Answering 

Ads 





Business at the Right Time 



M0BI 
CAR 
WASH 



EARN $200/DA Y! 



FREE infanta Lion package espial he now you un 



■sam tap munsy In the btremng car cleaning anil 
dfltaiUngMI; 

-win inu «g hi cuilomrrs icr *asy rDoe-il business 
*rnak* big pruhis. imm paring ic^ nrrtwtiwi 
■lave a highly prftFiLrtfe bminass in tail Ihan 2 md*i[h 




NEW MOBILE SYSTEM! 

U so you 1 tar, van, or 
pick- up lo 1*1 ke you 
whare |h& money «5f 



1-800-268-6792 *>! w 



1 -Ttfi 692 4 H 1 





’rated Your 
lome From 
Water Damage 



Delect broken pipes, water heaters 
washers, wet basements with battery 
operated Water Detective, Only 
$19.95 plus $2 shipping Call 1-(B00} 
2B9-9GG9 or write Bos 607 Columbus 
NE 68601 Visa WC Discover, No 
COD or Cash. Allow 4-6 weeks del. 



BooUcsse Waif — A floor- id - ceiling 
dream prefect lhat makes your living or 
family room seem larger. The shelves 
are 12 -inches deep, and the live cabs 
nets can be adjusted io any width Great 
for storing or displaying your tine items 
(PM-- 1 QQB — £ 6 . 95 ) 



To Order Send your name im) address 
wllti Check or money ordeF So: Popjjfflr 
Msrfiantes. Bo* S 0 14 . Radio City SUIIOfl, 
Htw yom, uy 10101. 



Rqp^ur UtJWKi « a pBopiiun ^ 

* TK^pjpr? of It-r l-IWEl C<VJH¥-Jh<Vi 
'WS ran F^parji Cjhmi jrr.vi 4 M r^TT* ''NO TriW 

\ / 
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CLASSIFIED 

ADVERTISEMENTS 




Sophie Cronowia. CJissiiiad Soles Manager Dorothy Nolan, Classiflsd Service Manager 

3atj^: 58 MB per word payofrle ip erivjuiGo fmfo insertion. I^iwinwn inimkua tiers wqv$$- 
Bold fate capitalized ■■YurcJsi — $1 tXJ per wurd addition^ [fim WJrtl set in Bold facw At nu ualry charge, Zip Code Free 1 Centered. Headlines in All Gold ’Face 
L0 R»i^- 4SO-OO. Scnwiing-SSO-OO. Ther^ii™i3ihlei«WfttDptecEfln wtrartasroem in Aiwsm» r 5 No. 1 Classified Section is NOVEMBER. The dosing Is 
SEPTEMBER &th. Send rafftittancMf payahie &nd order it? Papular Mfldiaaikd, ClassrB&d DApUUUBrtl, 224 West Bftft Street. Mew York, Mew York lOOiB. 
B&ssa indicate Htktdin^ under which ad is to appear. As a consumer sorvtce Mid in poopemtiaii with our mail-order adversers who use post office box 
addresses for thair ccnvenienoe ip handling your order. Popular Mechanic maintains a regiaier of such mait-nrder advertisers ceniaming their complete 
rtajne& and street addresaea . Advertisers uamg F 0 . Box monJier must furnish bumpleLe name -jj hJ st rwl address for Our records. To avoid delay in the 
puhlicat ion of ytmr act please s®nd samples and lissedptive mawrials with ytyor request tf war M <km not stats clearly what Is trains tiPfered. 



NOTICE! WE WILL HAVE A SPECIAL "CHRISTMAS GIFT SHOPPING" HEADING IN NOVEMBER AND DECEMBER. 
AD CLOSING DATE FOR NOVEMBER IS & 5; FOR DECEMBER 10 5- 



PUBLISHER'S MART 
BOOKS & PU BLI CATIONS 



INSURANCE Frauen wwahbds. of CUTTWQ your insurant a 
COSTS by huKHredi, thouBends akh yea,* tier the 

lads Complete MSG Py g-pp guide %* 5t In&urfinon- 

OenvuHwia. to -Win. dnUnd. QW **143 



"SHARPENERS REPORT' I^Yltey NM&lfer. Valuable 
t ipfl^-Souraea^-Buift'Seli Used Eqyipfreni Free Brtrehiwe. 
Skbg Compaq- D#pt PM9. AO H5M. Minnwpgli* m 
36422 



SW1U WELLI NOW YOU CANt fUgftrtwain learning secrete 
remove adult Hoc^t. Fully ilustraies new boo* SAFE. 
PROVEN, GUARANTEED. SIMS. 12 SO- ship. Full into. Jw 
Ghflin, Bax 342ft. EiNtr S^kifl. MO mil 



PICK LOCKS, REKEY LOCKS, llutfriued manual ahnwi 
him. Send SlQ.DC- ipduy Ep: Lcchvnith Tra^ng VutMuce 
to 31293. PhfcenljL. AZ 85046-1293. 



HOW TO ACCOMPUSB Anyth! rig In Uto. Money, Lem 
Health. tfl-46 FREE wiPh wider. Secrete bf dn Rkh GUAR* 
AMTEED. R.C.Eetofprtees Dpi 101. 91 P*lm»*fl W*y, Sn* 
Jotr ca 



POLICE RADAR: Veteran Outer 'aveale iimnalicns 
S^niRHpItfci and weafcTessest 13.50. Fsradisa Prgducte. 
Oepl. P. «B4 Aberdeen, hUn, T™ TS2® 



SECRET SyfFH SENSE REVEALED, Ir tipzM lortoMH 
new tflchr^LHJi Frw! inlurrnatiuri Wtidriey Sure *70 A. 51 B 
1 fth Am N W, Canary, Albania T2M 0K3 



WEALTH POWER FREEDOM, Have Mil 1hi»l IWhfln ye*p 
team- safes techniques prglitasignete u«. ACT WOW send 
Sit .?5 fa: fT Enterprises. Eos S220-, Endgepad, Cf 0661® 

YOU CAN'T AFFORD WOT lOl 



OYNLAIAC SP£AK**a Ornn^M? spwflm tmtr 
tfelaih DynMtgpo. Dqjl. PM, 551 77lh5L NiigaiaFalla. NY 
1A.W 



DORT GETT AKim &incfl and Ot^Aum Expose Htj w to 
Pi&tect Ycurasli SitG & Wide-Awrt* Bwsfcs D 

CerrltOL CA »4U0 



FREE cstelgg Qm' W nrtOErvalkyAl amd irtspS^ldnaS 

books Mai Iccidy 1 Denny, MiCmac. MiMiSWUQa 

OmariD L5R 3CB 



DULL KNIVES. TOOLS OOI YOU DOWN? L**m 

mg awtete with Gwfmtm fi*C^rdtokS^ JowiUdl'a 

Ek»k u- sridrpei'ing El 5 50 PoirHqe Paid TflE)0^M4§8 

Rpiai Edge, S50. ttopt P, Eijf. MN 5S^1 



BE mOEPENOEIfr, BluApnnl Igr EuggaSii Fn* BefaUs 
W^ ter, Dept mm. 155? 2nd Aw. CftaileehMK _Wtf35JlE 

SELF-EMPLOYMENT BECK ONl NOT Gp tor il 1 Tipn nn- 

HuraeA LSASE and S2.0Q (U.SA- dolyj. Finley, P.Cl 

^SB^C, Bl. LgyiA MO 



cOmpOSTiWC matures w*y. nKygteftn^, -eism*, Wteiten 
wmatMqukkh Qs^pim $4 96. (^oeim iBfli 

Woodside. T rw: ton. Ml 4E1 63 



THOW'TOmpKB THAT WILL MAKE YOU A FORTUNE-"' 

Fme Report Grant Inc., Bo% 1+*3 FtocdFsgftjr, NY t4603 

-UNDEHSTAM) AND RHEYEWT AIDS" 1 tie* Book T^l^ 
m Sppcial p#ie* 519.95 o* Detail. Kg*tom. \7tt Pi^trtie 
#1 m. Baldwin Perk. CA #1?06 

■INCREASE ^mir wtfMma i^wks perietal eh«t-m 

neaa. using najrw anstrsi^. Fp^eififo: Walter ttiwtwte. M.P.O, 
0a^ S, Nlavvn F*«t «** Yferh, 1430? 



SMALL ENG WE REPAIR GUIDE tor Ewg^are. T™ble- 
ahuuLihy. speodtodtiona nuru SAVE }$t|. Free riR^lis 
Mara. PO. Eiok 7441, Sleeken, PA 17113 



SAVE PlwMnm. Rtrf Jca yfiuf DeTu iLto rlan 

(B.&5 JLG, P.O. BOi- 33393, Palm BfriC^lGBtetenB, FL3M2Q 



DIAMONDS Mailt r ItttS art ol huyi ig diamcndn tor m 
flBgenwnl. ft^mre-ary, w tnveetfnenl piifposea BooW« 
S9.BS-. INFOOOMM, Ntfth*?v Lowe. Arlington. TX 7S017 



WOMEN yuu: PTO^Iefn? Th*y r^adn t W &qK. BrnS* 
PookteL espldma why For i'.to -meiion send auu-ess lq 
Urwte^tBfKt. F 0. to 7B2. SflflYifiVr M3 4SB0" 



POPULAR MECHANICS HOME HOW-TO T^fca !kkA ra lor 
YOU li ygu are pomider^ tackHnp my oi mns* do- ; r- 
yggrwlf 5 >to?*gts harming wnlipap*^. togLmiing new r.pt-,r. 

ing. fiKUig 'iDDrbuar^utj - e^Kn majcir rorigdeling Qmr IQfiO 
ih j-E.iraii.ri- and photograpna, 51? pagoi: m£ oi ly 529 95 
fr "cfer Yourtor l be sorry PopulEf Meccan i«, to 

iQda, Rwlto Crty Sta . tfcw York. HY lOlfli 



CATALOGS 



WHOLESALE Pf«C£S on IoqIb. Kn™ MmerM. fele> 
phnrHJ5, rta&ne. 1?C Si 00 SS Oiflribgling 

a-.d f ? afea, P.O. BOh 4&4fi6 PhuO^ix. Aniuriu 95075 



FIBERGLASS SUPPLIES — Everything you paeS ^o build or 
repaid boate. &ara, aineralL RV'& wboi*&ate Prices- FREE 
Ca4*to$j. LBI Oisflrihvtprg. Ngrth Rd-. Grgton. CT 

0 S3« 1400-23HB537 fU^.), 1-60^6*8-6059 l]CT|. 



WORK CLOTHES FOR LESS I Free catalog .ncJutite Ca-^- 

BOiWM, hfcAHd 

OAb. Ohio 4&1 64 



CLOCKJMAKING Supplies-. Wood toys, Cutoute Free oau- 
CiattstB* Van iMatyne, IX 750 ^-i 3 ^'i 



FRSEr DfiUlGHTRJL, UHUHJALOi^Citeltra Ho« Sellit^ 
Mflrd-iindiMi Pruill MarktTirvg 0*t* B 26, 15115 Bruwri 
HuaJ TombHU Ti£i4 7737S 



FTTEE1 Hie tot Pnoto Egyissmem Caletog dwcr>hK r^-j 

illuBlJ^cs Ihgysartos erf -pjcrflm^ fcr^rtd iaftd uniquL- 

pr-rxlijctr-. tor Iho ptia'D hobbyist AlM» JvailaLk; is the free 
Viboo Cetek^ iii'*J #lh the : aJest arvb i- u ppnea 

.lor !J» video edfiusuat Orrief one or both. Write ftorte*'* 
Camafa Stdf», to ESS- Dept- PW. C*d9f Fall* lA S0S13 
gal! l-m-W^MCrt 



GIANT EH&COUhfT COLOR CATALOO. Fadaetto Manet>’ of 
ftsnw brabtS prodvda. Ttxris. knfaes. Iswelry, scrtcn#n uks*. 
etc Catatog. t?.« Munde^te Box 309 . ^Iicfeli, LA 

704^f 



YOUFS FRCEi Fantajulg wtor g^fs ca^ioguc. Aurccttin 
snnppnm Gil be, MS Nurthe n BSwS., Greet HeCk, HV I1D21 



POPULAR MECHANICS 'PLANS AHC IDEAS ' CATALOG 

— Hundreds orf kfefia or. workaftop proieclE. plane tor shop 
rbot$, -iLqr-ige houees, boate. tomr&un*. toyi — t«s1 about 
everything Send S2.CW to POPULAR MECHAMCSv P-O, 
BOA 1014. RAJCXO CJTY STA. NEW YO«L PLY. tfltOT. 



ALTOMOBLES 



om OIL TREATMENT biji 7 «n-FM 2 , Tempe, PL 33 €T 3 - 

ppp i40s-s9>aw& 

SLICK 5G FDR LEASTBEAT AHYOK 1-B05 B7« 
DEALEf?S WANTED «£,i Sped»Liet. 30>; .'7^, C^n Jdsh. 
CA»K 



1215 DAILY "CHROME PLATING' 1 Auto PftdS. Motof-cy- 
G#&. \ Wr(* ilfiive. tdsy. i Flirt; r lc-malicm: Ghrcirrji FLuih, 
GdH S2B&. WalddH, MaiyiWYtl 20604 

ENGINE INSTALLATION Prx^ionaTt^Ti^ 

55. D.T.. to 3337. ¥i$L*. 9WA 



SAVE POSSIBLY THOUSANDS ON AUTO REPAIRS 
YEARLY. S1&0& Masraal. FWtS Enterprise*, P.O to 3073. 
Sell Lake City, Utah Mt 10-3073. Ulah Ra&atn*&, EU Tax. 



VA FOfl Carburetor T^pJei MPG 5 , Free Setonriaikimi. H&A, 

R2 PV, Bgwlirwj GrB«n. MO 



GOVERNMENT SetMd V^hi^ Frnm tlOO- 1 Fgr^l. 
Chevy's. Cwettea, Elc. Available Yuur Azee Nbw '-600 
tOSl E»i Wfit 



DRUG RAID SEIZURES: Ifcpy &rt C^ir Cars. Tsucla, 
VAfii.ebdll.C-smpUter^L Write SouuifeL. 0n5r43OG-AT, WeS-1 
Covina. CA 917S1. 



’■JJtAAION&iZE" ih« KMy^dibte lormuia 1 Makes waxing 
poiinhi-kg ptwtele tor tgur fea ye® re 1 Ousra-nlee satisfaction 
dt your mpn*ry hmk srtyli/rte within Iggr years S19.1B- - 
ODhflkl f*hll, 1507 Bedtoi^ SL. Rahway, Wj 67065 

PRACTICAL, FUEL SAVING Pdc Cerbuitetsfa and Fuel 
mjwtipn Fmfl Driflils- Fegitt toeerth. i-B90-6O3-475iL 1- 
604-126-7229, 



GOVERNMENT SEIZED Vehlctea Iran (IDO. Fords M*r- 
codw- Chevyi SuipJifcs- Bu^ra Su^le Pj 606- 

B07-GHK* EJ(1. 3-20024 



BUY SELL FLATTNUM FROM junk cars, detailed 
INSTRUCTIONS SlO- PLA,T*fUM, POB 6», WSSWA, MINN 
68469 



FALL CARLISLE '99 CgH*t1Qr Q af f^in Mwrkgl and Cgrnd, 
Ctetoot* 4-7, Cwm® PennaylYaniia Fec-igrouridiL Tlrtetlgi/ial 
Cafllsle swin fetofi spe^es filled ^Ith cars, svarta end 
hwmg*4bll«a <gr tele- into: C*riiete Prpdugito^^Thd Ftoe 
UaHoHier* 1000 Bryn htowf Pged. CflHiste. PA 17011 
Pborw 17171 2*3-7655 



WAKE BUOOYr mak[K impgs^ble one Tien jetos poon- 
bin toeing Br«kw. auto, traitor sights, eto Sind SU.9S 
pi4* ^.-DO frtsawgti. Ptrwe*- Menufadlu-^eg, P Q. 2903, 
SprlngflaH, MG 65601 

SPEAKER boj design m&oe easy! $6.50. DKdud b Inc.. 

B&k 46, Cevlna. California 9i 723 

THEFTPROOF YOUR CARI 510 tor aecrei sysfefsi used by 
potiice A -Bfntx^iartoE- vehicles Guaranteed to on “YOUR 

tv Utf ywr mbnuy BAE. P.O- Bd* 2, SlrooMwilto, 

Onteria Canada, L5M 307. 

LOOKI NEW AUTO PARTS BELOW DEALERS COST fc>r 
^tew and CMd Arnerioafv and oars Also Antique 

CltoW^ nar perm Hard bp flrntf Hig4ii p4rfprm*ribii b4rte 
for el. Spotrfy Yudr, Make. Mode* and pflrii needed. Send 
ilSDO Mu>itey CfoEfef to. Suppliers Catetoq Ltol, P.O. &o« 
593B, TSJrupA FL 336?5 

■Continued on ne_)fi peqe] 
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AUTOMGCSLES 

I, Con limited frOft! ||MK4dlflf| {ttQtf 

ATTENYKHf; Government seized vehicle* from 51W- 
Pof( la. Mercies Owwltes Chewy* Surplus Buyari Gutoe 
(1] 607^3fl-M6&. EH AiflSG? 

CONFIDENTIAL COPY of fcArt book pncn um*J &*rt- 
Irui-ks, SUnnd’irtiar rnaku- model 13 DQ LoGin, 4 E630 Garfield 
4K1A Vtiur I Clrmem Ml MKkI-1 



CARBURETOR ENHANCER. Can dduHe mileage. retains 
lull irawn-f Frt* Detuti CarthTech. i -600^67- n S2 
1-604-108-5157 



WKtUHO GUDC FOR BUYING A USED CARL Cfwcklrrf* 
lor under hand. inside, dulndtr reminding 112. A GibbS. 
Box 253 B&lacynwyd. 1900* 

aft TOUR mxl CAR AT SW OVER MVOCE1 Pre™ 
tKKJMel reveal system Snntf SS 00 to' Quinlan. Bob 1D876 
udtboro, NC 27W? 



ROW TO GET TOUR CAR FUSED RIGHT THE FIRST TIME. 
2Q Year Veier&n Auto Service Manager Tails All Guidebpoh 
50*95 Heritage, Bo* ifw. Marian. Hi G5358 

ANTl-tHEFT ALARM STICKERS £tm cMaibg. Progress. 
Hem 93279-PM. Los Angetei CA WK83 



GIVE YOUR Car SOME KICK, An inerpgnSivfl. wsy la 
buikF aubwooler jar your halctifeacif Plans £5 00 Pinng 
£btk> M Ston». &>* 133. Mykalim, WA 3KZ7& 



SHDper wtt*h yourB In cha autetyuainesA no mechanical 
*«1 l Rush S3 lor complete eel mp J S. i-taii Greop. ?fl14 E 
Gdr LuWi *195, Tucwn. AZ flS?30 

SUCK 5ft BEST PRICE-FREE SHIPPING. 1-300-575-7545. 
E3AC Enterprises. Rt 3. Box 6530, Cteremnre. OK 740 i f 

USED CART To Inipecl Before Buying Order Bouk- 
lol Send IS DO Id. Guide:- Bduki E*x 525ft, N Bergen, HA 
07B47 



REPAIR VQLrt CAftl Save hundreds ol dollar*! Compete 
360 page manual Only EUJH American Shdftptre G'j*fto, 
506 Nodham Qivd. QmiL Natk, NT 11021 



AUTO SUPfUO A ECMJFMENT 



FRBM from #atar F ■ 12" design tor IP etedrgl/wr 
□ell mangtacluras hyfjroggn goa only, nq Enrage, gin 
blends with all toab. build il yourself, plans add strtdirbti- 
HOfr* Si 9 35 shipping S3 DO Wagn&i Cci PO. &D< 312, 
BlteXI, MS 39533 

‘ ERG I WE OVERHAUL KfT&; WHOL^&Am CATALOG 
(2.® Engino Sorvior Group, Dopl PM Boh 13053. Lansing, 
Ml 15901 



AlTEffcMATOflljfln*r.alor ftthviAng Book Pn« 
M*d*lund E^ir-rwring Base 2GQ44 tJ4 Yegra NVH912& 



COflYAIFI PARTS - aver BO0OC&RV AIR parts m *0U pajc 
iiiunnted calfeJog £a 00 (Tarn * CORVaiR "adF Inc ?n :■. 
Sbulburnp F*\h MA 01370 

SUBWOOFER PUMtS GUT- THUMPING BASS' Rush 
1 10 95 Computer Sub-frmigfii. Bo* 12293. Green Bay. W1 
M07-2293 

SAVtSAIYtS UCENSE f RAWEdOORS HtlTJECTlOfF 
PROTECTION KiT-U S.A MADE 1S.« KM . SANTA 
PAUL*. SAHTA PAULA CA elofcD 

NEW FOR 1 HI l Th# lo^ea^ pficed. enost elective b-jiu 

wicunEy fysliim tp ever pe m^rHaltd 1 SfmJ H 00 tor Hrrfvmfln 
Ikhl and Iche-mdic dinga^m Or 124.99 Inr rcmplele syalem 
Id WOtf IE 9. ENGINEERING, lfiA5 CtNrry St , Build V'l. 
Jbdkppnvillp. FL 3?20* 



IH7-1972 Cherrpiel IrucA pads Can Id dtoar nalalog. 
0 olden State PicAup Parti AO0-E35-5717 

DVUPTRUOK conwd any flaip#d or Pu. Sample, nan- 
fpmir#ul4c Pl^naSS PTK. 4ifil? Chad&aum*. Framont. CA 
94539 



TEFiON eng.™ ireaimenl itduoei waar 9Wt more miles, 
Mw fwi £19 95. Burka t. liasa BliUefl FoIpu. DunnaKon, 
Ftondn 32630 Credit Cards 1-500-50-^93 

AUTO Tml. Luwflat FnthL Medium to Dark Flln-s, ^9 

OMat Timing. P 0 Bffa 4*97. Boea mwn. FL 33429 



0JK0CAI7 



BUILD SIKECAR Plana £12 95- Fii^a Delmb Df0w Inlnr- 
mahDn |COD Of Char^j Cah 1-607-797-2051 



PWOTOHCVCLES r MOnORSCOOTERS A 




OO KAfTTS, WrJUDihigra, ATV'a Kill Paris Engines. Ln*ml 
Prign Largoit Sa^eclion 50 Pa^a Catalog £3 00 
Hafundablo Kprt ^torld. Oept C 1455 MenlOf ^vfl.. 
Ffl rJ*mv'te Ohm 4-4)77 



CHAIM Onw^n DiitorenLial Slrdng. Rian a $s OQ 
DlffaranriaJ (tox 47. Sheltey. Idaho 53274 



J 3^ POPULAR MECMAN NTS 



jWIATTOW, HANG GUPiMG 



CAJhCERS to Aviatnii And Aerdpaoa. New Funphtel 
Cunnnt InlnrmBElnn $5 j 00. Fam fTtfta. P O. Box 1231. 5L 
Laurfr"!. Duet teC H4L 4X1 



DESIGN Build Airplanes Hang Giidera. £imo-!:i<id pubb-- 
tMiona broclMUO Ji iXi mcGqt Ajrtnih. Suii* 243. Rax }, 
Manhetlan Reach. CA 



WRBOAT5 ftevaricrell S«pMw» Complnled MgctolB, 
PlBfft*. Kits, Prapwllpm. Enginoa. Cnrol^og £3.00 SpOrtitraPI, 
©*x 6+PM4. MfflA«r, OK 748SS 



mETi 1 LhSIr^ligM Aircraft Yldnp Inlerviewl FA A. Mahutac- 
lurort. Pilelfi Flying So^teE. S23.95 ChK=h, VrMC. U £ U A . 
Box 557FM. Md’ifiil ^ry. MB ?177 1 |Ml) 6^5060 



ywi s asthomauts 



BOOMERANG DISCOVERY . . , »TBH SPORT. Inc vlr- 
We Relumai Amazing Fun UmquB Catptog. FREEI 
tkwrtterangMan. 1 606-1 N. 3to Mpnrpu L* 71 MS 4222 



SUPERNATURAL Cloud Nutfear Warfare Eirth Spin Dfs- 
Ettittment £1.00- N^der. POfl 311*72. 7*ew flrqute. T>L 
791 3D 



HWBKR^FT 



HOVERCRAFT Rlarvs All Sizes Caialoq llJXJ Ltoiw#5Bi 
Hovorcuh Be i 23 1. Cordoya. niinaii 51Z42 



AERO-CAH Amazing Hovercraft &UIR easily with QntMTWY 
IDOll Lawnmower engine po^r Cerriw one man plus 
Hovers, fllw lorwanj t4C*w?rd Sidewnya nunr laeviamSw.' 
waler Qomplmlfl rnn^l ructinn plam Bud brochure. £11.95. 
Aavio-Prgj«ta. Bgi &1 15PM, CliiUon. New Je™y DSKJ9 



HOVERCRAFT plans. 3 lo IBOhp bifgrznpjign. J& 
Jblel. Gcvlec. Bax 945, Mdfimm, WA 99272 



KITS, VW plena, Free tolbrmailQn NeolshC. Terra-Haute, 
hwtmna 47307. (81 2| 231-1120 



HOVERCRAFT Plana Pans, kjh Catalog $2 GFL, 2359 
Comoranl, Delray Beach, FL 33W-io&a 



HOVERCRAFT COLLECTOR'S ITEM Limited number 
original NAACVE Gu^Se To Small Hovenrah Siooc 
Jerwny s Fro|*c45. 36 Weil Laurm. Terre Haute. Indiana 
47B03 



HOVERCRAFT PLANS 8 PUBLICATIONS Catalog. *i Da. 
LAM. 00k 2763*. Lapsing. Mtchigan 40909 



OHS, RADIO A MAM BWjgff 



ROUCE-RRE SCAWERS CB t. MARINE 2WAV. ANTEN- 
NAS. HPR. BOK 1MJ4PIA DENVER, CO W3I9 



OWECTORIES; Secrel Scanner Freq^ntiwl Fede^el 
Agonctw.eto &igCat#nu CR& &p« 58-PM. Conwnack. MV 
11725 



CB MOOtf IC aTiOnSI F requeneNffl, sliders FM. ampllHere. 
books. kj|* mpflir^. high.pqHdrmflnc#aK*ssgri*i CtfAlog 
S2 CBCI, Bdx 31500M. PhCteruK. AZ 35046 



B LI GO ED 7 WIRETAPPED? Find OhiI last! COii^lEritiBB- 
ium e^rrpmenl celling 3' Cap-n Eteelrehica. Bni 563 n. 
Barheld. CD B 1 122 



ROOM SURVEILLANCE TELEPHONE S 1 75 00 Phana Tip 
CbIbjdc £3.00 Listen E^ec Foncs. 60S Ekg*n. MuaHogee. OK 
mgk * i-W>61HAPS 



MlNlATgRE F lfrr[ranir r \ him J»m n Bond Citelag (4.00. 
rrHundulilD FiP Ertlnrprisa, Bax 51272, Polo AJIp. CalHi 
9*303rA 



MINIATURE FM TrinsmitlerB 1 Tracking Trjniminera' 
Vaicir O rrguirrT-r. 1 Phpne Dvwttsfl Datector* 1 Kite or Assem- 
bled! CiEdlag *2 00: XANDI Etoarttoica. Eto" 2*«4? Dw>1 
28K, Tempe AZ 05235-554 ■ 



SOLAR RkIhh- AM FM Send EO C Br^Wh, 3200 So 
Genesee Sireet, Sealtte, WA 991 19 



COMPUTERS A SO^TWAJTE 



BUILD your own Maciniosn and save sm, Ifew btmk 
viowj how Fr*e into CATMACl, Box SflTDe, PoitlWKl Ofl 
S7266. 



SECflETS! Buying compyier? Undenslandatrte guide! 
£995 TTi^mw Enterprises. Bax 1B65H. Eacwkv. CA 91418 



PHIHTEJT PHOGflAMMEFtTEXTFlLE COPtER !BM£;onv 
palimes, MS-DOS 2.1ft 424.6S PC Sdftinf* Pfcte. «S Etm 
Dnvi. Nawport New*. VA 23602 



BANNERS — ^rinsea By Comfhiier Up To 12' L^ng. £2 
Each Send I 1 * x 1 1 BASE wUh Order Tg Bon i2S, Sdiith 
Holland. ILL 6ft*?0 



GUARANTEED 3AYHG8 OM PC CLONES- Horn ig build 

your own less* Mpenwii khjfws, -bisic mtormai^gn f&r 
twginnun. SA95 F C^rey. W67 C irOpley 4182 Sin 
j™. CA K132 



VHSVTCO 
MOVIE CLASSICS 



WD SELECTIONS!? Delailfi, CitiJbg £5.00. RfitondaHa 
Ddrdthy, Bun 54. Keeler. CA 93530-0064 



SWEULm^TV 



VIDEOaPHER; BulkJ Yg U rO*m Lew Cni VidvwpiwH. 
Operales Without Subntrlptign Kit m^ludw Srmpl* Inatruc- 
trgnfl. Parti LiM 6 Cimud Board Only 16500 (U5J. -Pradlta. 
M&Tq. CA CgrnMu. Boa. 1 J27, Halir*i, M.S Ci<T«4* B5K 
£H4 



FREE DETAILS I INSTALL FT VOURSELF! Comply. *yv 

ten*E. OrbiSp* S»mllrip CornmunicBtians, Bax 284- 

M'd Bahmniu Law York 11716-8264. (516 1 569-1292 



VIDEOCIPHER TeChnldM Mur.iUJi mdirdifrg Son-w^e 
CaUlog - $3.00 TELECODE, P C. Bua 642&-FM. Yuma. AZ 
95366-6426 



FREE Cjtalog-LDweit prioee wodd wkH SKWIS^ON, 
2017 CdtegeW Fergus Falla. UM W&7 



SATELLITE HANDBOOK. InatiJUiCmn and rapujT Cew* 9 
all' GUARANTEED! Far nwfti dalaih 1 -600-952-9676 



FEEDHOflW Servg inor^f*.Bgfn#fi and many srtbir*. 
114 W + 11 00 ahippimj GGE, 54(09 Vomis, Part ChxriiMto, 
FL 33991 



TV r VDFOS & VEIEO EQUFMENT 

NOTICE: USE OF CEBTAI4 ITEMS IN THIS 
CLASSIFKATTOW REQUIRES STATION 
AUTHORIZATION. 



CABLE TV DESCRAMBLER, canwrtera ilhm, and 
mute FREE 14 pege catalog m Cable, 12062 BW 117 
Court, Suite 126, Miami, FL 33156 600-447-9333 



CABLE TV CONVERTERS. JorwAl, Oak. Scientific, Atlan- 
tic, Zenith and Many Dlhere New " M TS Stereo Add-On . 
Mute BiKi Volume kMal ter 400 a 450 Owneri! vm. M'C + 
Amox i-U04»?S±3, BIB tot. 4030 Beau-D-Rue One. 
Eega^. MN 5615!? 



CABLE TV SECRETS - the frriliw ssuWiciLmn the taU* 
compHniea hied Lo ban. HBO, Mbvle Channel. Shnwalnw, 
De^rumblera. Cd#frti1eni, file. Guppliera li^i >HduM. 
59.95 Cable Fans, Box 711 -PM, PalaiiLBla, Dhlo *3062 



CABLE TV rarwemre-tteicripnbtera whotesae dub < We 
specialize m dealer sates Our Lm 10 Lot p^r.e& Jerrold 
40WAK 3CHC $&§, *™ih Ztic SIM. Many oHm" VkteQH 
Ttth, 3702 S- VlrQInu. St. "160-304, ftona, NV &9502. Cell 
Irvjay ' VIsiMC -COD 600-562-6894 



OE SC RAMBLERS. CbmpMlB table deSdriTiblar Ul £39 
Complete aateKite desciambter Nil 1*5 Special Combo 
4tarig« 400 iindSB3 $16$. Many more Fr*u Cetalgg MjMP 
indidlry, Bos 531 HrortK NY 10461-D206 



CABLE TV CONVERTERS AND t?£ SCRAMBLERS BAR- 
GAIN HEAWUARTERBi JERROLD. TQC04A ZEMTH, HAM- 
UH. SCIEKTIFIC ATLANTA. OAK MiSB ONLY SGC. FREE 
CATALOG 1 QOL 1032 IRVING ST. 0 1 00. SAN FRANCISCO, 
CA 84122. ORDER NOW. VtSAMCCOO HW-3Z7-6&M. 



CABLE TV BOXES NEW EQUIPMENT I yeer warronry 

Lw‘ Fairpnci» Frw Brochure ACE prod uc4a P D a&x 5i2 
Sphj m i40^234OF» 



PROJECTION SCREEN TELEVISION SYSTEMS Can 64 

Bute By Vgg J2o ra PSTS. 1919 Gtenn Bar*, Oxlotrf 
Alfllama 06203 



DESCRAMBLERS: OAK 11% »$£- Nh JERROLD, 

zemth. Scientific Atlanta tic Guamniwid Cabte 

Piua. 14*1 7 Chase ff46i-F Farorjnsfl City, CA9T40S 1«k 
822-9968 



VIDEO TAPE REPAR KTT, S m preooiia lapea quickly 
and eaaify Only $a.H Amongan Shwerg Gvide. SOS 
Northern tihti . Graat Neck. NY 1 1021 



CABLE TV ECUNVENT 



REMOTE CONTROL AB Switch Eafl-y pictured inalruc- 

t»ns $15.00 Jenny x, Bn* 1604 14. Cupert.no, CA SSOiG 

CABLE TV DESCRAMBLERS. Ah major tKandft. Wt SPE- 
CIALIZE IN DEALER PRICING. Tod I m 1 *30057 ^407 K.D 
Vaftflo, P.O. Box 29536 Mmnwola. M*f 55*29 



[C^Ehwd on rw*1 p*a*ii 






CONVERTERS All Major Bnnrfl Inlormedon A Orilfrl 
140tTK34HfiJL FREEWAY, ■*- MLR PO. #50*. B^m*- 
*11* MU SM37 Na Mn gale* 



CAIWBH A TRALERS— KFFS, FLAMS 



DULD YOUR OWN - Tnr«l Trailer - Fifth Whiter - 
MrjCdrhnnw - Cam par - Pickup Oj.Br - PI ina ■ Patlems - Krl; - 
Gaiatog tl. QiftfhU Bi 5£ Reaaerens, 1M4RY. 

Ehtnvmf. WDQTO 



TRAILER PCiC. 4A& Bln, VW ptand*rd «r wti+ela 12PCHS 
capacity R»-0DW%4H 







BOAT KITS r PLANS - PATTER HS - WORLD'S LARGEST 
COMPLETE UHE • flW - PpwArbgal* ■ Spgrtboeti ■ 
Sailboat* - TNmtrirtj - Dinghies - Houseboat* ^ Hydroplane 
- Tunnslhulft - Dudkbeaia - CAnoaa’gjIrlppafe - Kayak* - 
doom - HUGE, FULLY ILLUSTRATED CATALOG '-3IC 
|Airm.iii $5*1 induct StippiffiB taletog, (Epoxies - Fibe 1 - 
glass - Ootilxjn Foam - DISCOVER no drytol epoxy building 
vnuhodl - BOOK "Amateur Boatbuilding . U&OO - 
CLARK CRAFT, IfrP Ac wl*nv. TmWMdL NY 14,1 SO 



EVMRUDES - NEW 1-M8 Baigaim - Top Brands . . ail 
Him . 32 -CO hindiing . Scot! M«Culk»ch parts 

Elaclra Mam*, E 1C- Merrick Road. Lynbraofc, Haw Yort 

ns« 



BOAT PLANS - PATTERNS - KITS ■ Hundreds c! Pr^ran 
d« ip run - 7'tt - Itydroplarm - Cmftan - Kayaks ■ Flowtoati - 
DUCkboati - Dtirma - BOASboatt - SailbOUS - tf tJuMba&U - 
Sportiishera - Ourch^lmpie Srltchengiue. TTOrrandeuiMV- 
unga! 166-paga DESJQH BOOK - 14* AIRMAIL Includes 
Fn» "Boatbuilding Susies coWog. BooA. 31? page 
eOATBUHmO WITH PLrwoOD, MEW frd Edifton Only 
SftH 0LEH4. 91K Rorcran*. Boa ISHjFMZj. 

BMIttawar, CA RW 



ELECTRIC TWO LUNG MOTOR PARTS t SERVICE F*e- 
lory Auihorliad . . Serr it . P-sra . Mein Kota. . Mrtergulda 
Nissan . Ram . iujirti . Service Center Unilmded. 
1440 Holland fld StiNolk. V* &4U i-flOMZ&fli6T 2* 
HR Turnaround 




BIGOER, More Ppwarfnl Musom - lasted Feb* BankwV 
Uni™™*!, B*jc 66&4A Ootroil Mich njnn 45240 



GUILD BIGGER! POWERFUL MUSCLES. FASTir PEE 
BOOKLET HERCULES BOOT BUILDING 1*23 Borg-M 
Teeipwanee. W +0132. 



Wtt DjOOjjj^ HUWTlWCi 



BEEUAH ADULT AlRGUNSl WckWb rant accurals and 
meal poweriy? regular prwiucbon eiigtfnif GaUderi 17?. 
20. K. .251 Largati U S wJw Unequalled inggpr adion 
durability, ownership pride, qMeldy Alw P^rded. hpllgw 
paint, Mira haavy hh-vrlccrty and mulch petals Free 1 0fi 
page GuktoCaartog Add J3.0C- lOr f ur mui Beaman 
Rtee»slon Arma. WO PMC Asfway Or . Bar-la Rma. CA 
«40) (TOT) S7B-7W0 (W hogri? 




BUY WHOLESALE I 1 M FADE ILLUSTRATED CATALOG 
OF REPAIR PARTS FOR POWER AMD MOM-POWER OUT- 
DOOR EOUPMEWT. Pafta lor Small fcngineF. Lwn and 
Gulden Equlpmvni. OMlnaam. Kartf. Minion. Ug<e 
I IKUlft S#™« M*my*l|. Sp^Clilhy T^li. ItvmZQr'm 
Sand F4.-DQ SAv-Ofl-Feru P.O Bdjr ^ 523 1 , Dapr P, 
Sdf«rYI«e MA G2t45 



TTJWmiTSAi^ 



BOim SCREWE. TOOLS, WHOUSALE. P«iCT Gur- 
Ahtaad Calaldg 11.00 (Raruridible^ Ca^bi. Dept. 44, Bdx 
65. BrlfftcH. Wracdrwfi 531 W 



COBALT TWIST DWLL5; t piece wt* n K or High Speed 
St«l product iqfi grade Hi |7 K iflb' lo 1/4T] Add (2.05 
portage A hsrdllng wuch art. Sand $4.00 Par pPKe llrt A 
aarnp^a Duanai-^g Ent*rprrt«. Box 20050, Sip Otago, Cain 
KiKt 



W DUS TRIAL TckM« imd S^ppftm CflplOg (5 03 ^ahinsj- 
•bie|. Calalog. 1010 Efikaon Avenue Hamitldn Ghtd 4E0l1 



BOLTS SCREWS, TOOLS, INDUSTRIAL PRICES Cal Or 
irjgua 11 QOlRertipidtblej M I S. Siam 223. Z^tt-eiac* Rook 
Tpk* FaiHieid. CT Q&43Q- 



MAQMRV, TOOLS & SUPPLES 



SMALL FOUNDRY Fumm Swpplim F-ree FnerWura 
Pyramid Product^, 37* S^ilh Tlh Avartix-, PtwAfilx, AridHlA 
BS041 



STEEL, Aluminum, |ELrua — Bhbrt, &u j S^dp Bupgl.-^a, 
Plans WilLe CQ, RR1, Bum 16S, Cammift, IL 01 423 



BAMDSAW BLADES, Any Sue Ff» liiaiAtura. King Saw, 
6S41 Tidewater Drive, HOfWBk, Y-rglhia 23509 



LATHES-PmCSTRJALHDBBY FROM 3345.00, IETALS, 
BUPPUtS. LARGE CATALOG I2.HJ. CAMPBELL TOOLS 
3JTH YEAR. 2KU-C SELMA ftD . SPflWOHFLD, OHIO 
445O0u 



4T METAL Celling Lalhe S1tt.» T,wg l&Wfl Prpdor. 
IndUtSy. CA 91746 



LATHE - Jel 13..56PED 12,969.00 □dllrtlftd Cflllfog 
$i W Blue Ridge. Box 536-V Hurricane WY 25525 130*; 
562-3536 



TOOL POUCHES. Ru»«J Mytofil fiepiace WoffkOul FW 
lie Organise Yqqr Tqq^ Free Brptfitfi* Pule* tndinMlft. 
0a i l2flF Sm.lhtDwn NY 117$7 



SCREW ASSOHTMEHTS. BOLTS, TOOLS, BIG DE- 
COUNTS. Catalog Si* rrtundrt>w J « fl cha-d 5*5 
Cdmreatleul A^nue B^dgagon. Cdnfwcticui 08607 



FREEl Wodd B. leading acmwilrMng bn titilsg. 101 i4za*. 
r lo r twig Bhodwy’s Boji 2a&42. Huber He>gNi Qtms 
4&t2*OG<? 



CHOP^IITE Liglil wetgm nyrdy mrlerbOi eiltneapn Br -q. 
ghvie. ICKL 103M 56 172nd, Bn ring. Or= 97*9 



WELDING, SOLDERING, PUKTW4Q 



FREE CATALOG 1 ! b^and weldfli^-. iGd®S4£tfflS 

*rw aaiely -equitPriwil. WaidciQ ltbt Findlay 9tna 

dnomnui. Q*m <sn* i-aOD-7WB« 




29%-5 0% IncraiBae m heme healing sbdity (rpm my 

bMwvwnt to*\. wood ntw sis w kdf. sox use. 

Wtb^.MADISTD Mdftfiy ilatk GuJnVnlrsn 



CCHGEHEFATE ElacLhCrly and Fcoliifl Your o#n Mitro- 
ulHIty. Free Detu-is. RAD, FOB Addison. IL BCRD1 



FREE EHEROtr FuM-itss Motors and GerwahMi HAA 
REP. Bowling Green. MO 63*4 



SAVE am energy frilla without expansiva hjsrdwjra. Book- 
Irt On Pstswvt SblBr Energy Par i>aw dialing homoi. 13 DO 
Sioviiwna. 1*1 S MaraHaN. Suita 12a. vwneinn-Saiem, hC 
37tQi -SSS3 



BU1L0 A "WATER 5T0VE ,, FOR f 1«. M^e eHiq mn| a^n 
BAS AH tor S-OOtti the Oort Bum mvde ^ wlwh Uh 
exifilmg'Htn.il diflrlbuiipn vyrtent Pro wl« 100%. ol heat end 
hoi waier Plant $20, tolarmaiian SaS£ Turbo &ufn Inc., 
PC? Box 1 0766. Spokane WA WEmJ7H (509] 407-3609. 



SOlAn A AUERNATE ENERGY 



SOLAR ELECTRIC S YSTEMS! Panels Equipment, Bookb 
F ree Catalog ' SUN POWER - TEXAS, PCS 2m. Freepon 
Texas 775a i j409| 233-63S0 



SOLAR. HYDBO-ELECTWC, WIND PCWEFI equHSm«H 
calrtcg. S3.*. EUSt international AES, Box 338PM. Red- 
way. CA 955®. 

SOLAR mPliKtor grill, complelt plim Send $10* plur, 
SZ* SAh L* M-Tflrg Enterprises. PO. Box 12440. North 
■tmsaa Ctfy. MO B4 1 1 6-0440 



STOP PAYMENTS 1+0 W! B oHd New Dbhcept Device Uses 
Sun And W^ndFer ALL ENERGY NEEDS. Materia ‘Mnexpan- 
aiva. Compete Plans Onty SI 2 50 Gal Ftee MtnRwmbip Co- 
opTgGrt MaienelsWhgilweiq WNw" inierpriiei.P.C 1 Box 
§9*. HollidayiJtiurg, PA 1B649 



HOME CRAFTSMAN 



ID* WOODCRAFT PATTERNS! YanlTialidAy 
hciuuhPld.'DPufilry proiecls. grfU toya. wnm>giQB . nMxel 
Crtrtog h wmpleortlenl !£.*- AtWfU (BP-9L!| Box 7*7, 
Gat*, NH 00867 

GETTtMG STARTED WITH PVC ~IVE FUBIWTURE 

CUufii BOX 206 Tftfrkflbury. MA 01676 

FAYQKTE WOOD TOm PeftHirfH, Parti, Wwli, Crtfcl&g 
II.* Toys end Jays. Buz 626M. Lyndon. Wash. 96264 

fCWI PJIUJ AMAZING UOUB PVTQN EMGM frenl 
pipe lillrrvgs Easy plu^-s Frne- IntormeliOft. A BCD, Bui 306- 
M9, Seminary, MS 3847V 

RJU ^ PRQFE^DHAL nAHftWlltog Qvrt 
2* flans lar budding hne lurniture Furniture Dtrtigns Inc.. 
CP 90 1827 Elmdoki Ave.. Q tww i ww, IL 6QC25. 

HUNTING K14FE YOU MAKE ^jTel sn “OLD FILE' 1 ujing 
simple luuls illustrsleo InatfuciiipnB S5.* la Handcraft or 
Danrorma. P.O. Box "FO". Beaumant, CA 97Z23 

PLAMS: Childrens' Comb-raLian Doubiir Dunk Etod + T^ 
Glamge4ClaUL Grut Money- Spa 04 &BveH Full LrhgUri 
Upp&i Cr-i Siie Lower Bunks. Be-h-ln cio&el Easy To 
Build $e M American OMigna RRi Bax Z39. Gwnfieid. 
Tn 38230 Glher Piang Available Into $i * Piui SASE 



MAKE WOODEN TOY1 whiri^ga, door harga. doth 
hooeea, dochs. mus«c boxes, wulher i neimimmTj. 
fyiwlure wllft our plan*, ports Mte. suppl*of > Catelog Si 00- 
I6i 4?4A4^S3 - Cherry Tree T-pyi, Beimom. Qmq *37i(M»B 

HOME ELECTRICIAN HEWSLfTTER &M (TO. MAX 
BOOKS, BOX 6, FLUBHWO, Ml 4NB 

SUPER woodcraft patterns, Modmilb. wNla. vin«. whiffi- 
gige. jlgimog. Fun or prqdli, Catetog Si -00- Wmdcvrtteir. 
1 1840 Nqrth US ?7, Dfpwffl. Mgggfl 4i&g2Q 

BUILD yewf ewen der.k or wet bar Easy 1u idtow ptm> 
59 95 wh Phoena, Bdi SJShA Owfwdie, MQ 65B6S 

PLANS - dwrlprldn brnrinim Fma. 5qnd Stamped, ad- 
dresoBd eriralafie MdCOfmldA'4 CuMdfti W&ddwd#Xlnq 43 
Linde Lane, Long Beach Mha, 39560 

CONVERT ANT VACUUM CLEANER b 10 gidlon Wml^Sty 
vac a iiffi, common parta Cdnigiete plana $4 50 TFUU45FER 
PICTURES TO T-SHIRTS, tta special equ-pmefll. Cemptrta 
insbiKtiona H.M. Satem PuWtahing. 6o* 36. 

Carpemenville. IL 60i 1 0 



IWMO, MWOWORkilG 



CqNT^W>QfUklTYhd#dW^ table Plinaund^M 
JM Unlimited, P O Be* 1*5. Oaeksmu DR 97015. 

START YOUR DWH WDODWOfUKIMG BUSINEBS^-Conv 
plele Guide. S9 95 SeLhrad^n GuAranlDad DMT 
EntalprHfl, P.O Box 1606. LaconH,NH 03247 

BUILD your biin Belt Sander 6 K S3. Plana £1210 
Woodworkera Ideas Bax 1 123, Hope Valiev. R-l 07632 



PLANS, Bmwwn\ fflQlCTS 



EASY SwifcjMt Plena- $6.00. WrriS. Sparhi. P.O. Bbn 1 16, 
Millard, 06*0*5150 

TIME CAPSULE: PJA.C.U (PORTABLE INERT ATMO- 
SPHERE CONTAME-HT Own Perfectly pruerve persanaU 
Oualneu dbcumanla hi the Inert atmosphere or a f I.a.C U 
Brochure El. SO, Rians US. Carrots Concepts. Unrtd, P 0 
Box 510666. Salt Lake Crfy, OT &4151 

SAWHORSES rial, ewy. enoenml ptena pattern? i+csi 
P 0 6oic $65 Gtewlien. AK 

MILL PRESS/ CWd SANDER, Oft shell ftvna Ptenii 

16*. Mat EniarPriaw. p p. Bax 727, BQifl. Ate- 3gff57 

CATALOG a 1 Cuilc-m Fuml turn- Pima For Doll Yourselfer 
S4 50 Refundable FUfYllfajm, 22621 CaJvart St. Woodtend 
HRH. CA B1367 

CREATIVE AiunvWrrod 1?' DRTYEWAY SECUWTY GATE- 
Plm S12.95 Brochure E2.09. Micron. 355$ Countryside 
G kmwwo, MD 21736 

WISHING WELL Build yourtmm and nvt Bti^P^^and 
mattfifll Ilal Sand ES-95 la: w W Enbwpniofl.. 0gi *354, 

Bil lingE, MT SV1* 

DETAILED PCWC TABLE Plena. Env lu build ml 15 « 
Custom Wd«t Inc., P.O. Bax m Peq IK I Lik-ua MN 55472 

POWWATERPALLHJ*ing bpuc mubinali lUuMreted In. 
Hrvaign* *4* MP Svan* P.Q. PodarvllM, CA 

93257 

ADULT CnraiJMl FU^king Haram, tliil-W» hbwgikia )»u 
gamt pboib'a $S.D0. C.M F Cbfp, P.O. B&k 9635, Long 
Beai.h L'-alH B0BID 

AMAZING Davl»! Oparatea on Unknown Powet Source 
InsiruciKyis Ran& 33.96 Raiyndabte 1 Durice, 516 Kaftan 
Am . Suite m L Lot Anum, CA 9*74 
UNIQUE AMAZING PROJECTS, mrtpg (1* Bridge 
Sian, Buz S43, Niagara fa I hi NY 14*6 

■ iic STORAGE BARN step by Alep plfinA mjterLai and 
tool I Ihfc £9 ffi. U-BET-J A P.Q BOX3T7. MBflhelm. PA 1 75+5 

BACK Yftnt P»rj*cHs Garden guebM, (MCinK: labtei. 
umbteiia tables, ltd lub dech*. backyard artKP covered 
bench- Ham to bond quick end easy, booklet wish dte- 
grama *S * te: J P-P . P-Q 349. &an Angqto, T* J5*2 

~ AH? COMPRESSORS from aeivaged parti Plena Included 
ccfTipteie driwinga am msirucfton* Send 112* MRP 
Emarprlia, 284 Kanerood. Keawich, Onlana L4P 2X5 

GARBAGE ORQANSfR Recy&fc and a^ailt wfttiour 

I^raety conlej!rtar* Ewi rtx m^nic*f:N3l pickup Compete 
pl.i'MS'y 95 Lera Ccirr-p.iny CainAve., Lsaaburg, NlJ *327 

SHREDDER - CHIRPER L-se ybuf LAWHMQWER maha 
mulch wood chips Plena 56.56. O'Curran EMerprlae, P.O. 
Bc« 815475, Longwood, Ftonda 32TV1-5475 

DOG DOOR. AHfTHIHr, SECURE. maWl m d<wr. outeide 

well, gprpga Plm. photograph?, f7.QQ.CM. Priwl, J263 E. 
Cc FH. F, White Bw Lfaka, UN 551 ID-7461. 

BLACK AM} DECKER wprkmaia loo uriHl Exunalon 
ptena SI.* 5A5E. P Box 156, Qiand island. NE 568G2 

HAKE spare lime sun and proMabte Cvtetog IneU^oee 
plena lor backyard proiacte gmgee. beme. ihnda 4og- 
fttMwra, dec*a. g«etw*. pftyhouwe, tom. landbcjifli. C«i 
qI (5 95 ipphod 1 award Ural plan pumhaw. Plane cWrtputef 
Sliced. MAteail list includirf Bluep- inla Plus, 151B LawA 
AWut. IJk'dh Cam. 96462 




sefrauBEA 1990 13 s 



;Lori1i r, uf>d hMn pir'Cu^i'Yg 

LOW PROFILE STORAGE SHED - High efltaency. Mount* 
to any ciierior will i? m plan mbkides mo-ienal list d'd 
r.olss fery? £9.95 ia NQRTHOfW, I Q22G SeMlrk Art.. 
Rhmjda. CA 



HTDftAlJUC LOG SPLITTER Defied Plans $1&.0& 
SQ432 Manianilki. N.E. Albuquerque N.M. 47111 



HIGH-F10EH HOMES liVtipwftMV* Mo*i£x:nquS Cif^alrud- 
ben. Dnuafn Hem* For Ertfy Budgel Pfelu BiDen,j.(. Five 
Study Plans £4.75. 350 Pun Color [Catalog $1500. Goodson 
ft 55 Dyaf AT XT, El Paso. Tesias 79324 



SunAOOM Easy, Attract!* Detail PUdlS to Upgrade 
Yoef Horn. Si 4.75. Arthur. P.0, few 3*i . 8234 Spn^gi. Lo^a 
Beach, GAfifflOO 



DOMES 



BUILD A Super insulated Doma Homw Send t&CO- 
MbffinWd Cali** EMERCTSITflUCTURESL &K Wilton. SL 

Paul. MN 1«M34-et4l 



ronncHOME 



HE VEfl. NEVER hlaka iXl tt lfipt Id papdrbii? apam ■ Know 
*h*n your rwtwfupsfi there FREE WORHATlQit B G L 
Company. «0Q-¥ iPWminv. EvarrtriH#. IN *77 1 2 

STOP U5WB TCttJC INSECTICIDES Ui YOUR HOME' 

Exctuirte how-lD g*uJfleei plains pmren iscnmoiiH to con- 
IrDJ iMKfel'HrflfHUl *heiYBCfldE or rind runic girnmi£*g Sdt ib« 
iROtal GuaiWlrtd 4496 Mar* SlMnt P.£> Bti* i23& 
Nwnri New* VA m& 



SUPER CARPET SWT REMOVER ; mrnoua* ptfiin, huM 
dtl. paint. grarran *1am* Sat? P*»d llmvled supply 

Sen(f £14 44 51 Angn-vnw #24 f-nrienclun. New 

Brunswick E3B-4K4 



UR BEDS: InflolM quickly Easy atoraga Twins 11494, 
DouWee £27 95 16 00 M SH Corduroy Beds, add 11 D 
Ju=i&n 51. Christopher Cfepl 25 5753 ft &ck Road. Union Crty. 
G* 30241 



OONVEMKHRV lum your curtsule malUn* Hhw 
gauge. HehI cnnifruclort Salp-T-Rntor aflache* aasiiy Bp 
poaa or pips £#ftd £14 95 riLd £3 00 handling Id Camad 
cnlerpn-s^. 7243 W !301h SI , Cleveland. One 44130 



HOME SECUnrm Dow Security Plate install* easily, 
replaces existing sinKe- r lining lalch virtually impossible 
strengthens standard ertennrwacKUJn jamb PrcKact2doors 
■ 51246 Prwlley FhwJtfCEa. 21E4 H*mmgnd fey m. 
N.ir.uienp. R C, Canada Y9T 1E1 



HOM E BULDMG A REMOOELMG 



GENERAL CONTRACT TOUR OWN POME AND SAVE \i& 
TO ETQ.TOO OR MORE Use proven lecnwqiiM to atari y&ur 
ownlw&inesa Caseetle 129 94 Send Id Mr Thomas PO 
Bax 7015. Wwd Oat*. IL 40T9i 



THOUSANDS SAVED: Be ybur dwn ge'iaral CdhliadW. 
understandable g-u-de Idrma, hints Send £5.95 id 
M arveling Managers P.0 Box B233&. Phnenis. Aniona 
95071 



NEW ALTERNATIVE FOR hfOMEB LHLDER9 
STEEL Iramv, brick Pmrnea. Lb vnamlBniinc* (niwda no 
pamting|>. Nd sennits problem*. Ldwar nrurnncu ran* 
Easier and laMot id build. Complete set of hdusa plans . 1 125 
aq It IS? 95: 1036 Bq n. US i5 Send chKt Of irgnp^ order 
id. EMI Inc., P.D. Bax 507, Silar City, N C 273*4 



HOME REPAIR GUI DEI 5*hb mdn#y D«-»-YOufMir 
ArniLTing 1M Rjige Volume Whin I llunlrmion* Only 
Aeiencah Shopper Guk3q. 505 Mfirihern 0:vd , Great Neck 
NY 11021 



PLASTICS 



G4.5T0UTE Liquid PIASItM CfysUI clear Cdld#* Fdf 
casting, embedding, coaling tibergiasaing: repairing and 
reproducing wvih ow Mold Mflimng Supplies Catalog 52 OT 
CASTOLfTE, Dopl SO^PM, Box 91 WbudMOcA It GtfBd 



Ai?COMXTIOW«A«>TOG 



UR COWfTTOtRHQ AMD HEATING EQUIPMENT'. FIRE- 
PLACES, PARTS, AOCESSORiiS, SUPPLIES, WHOLE- 
SALE TO YOU l-m-SAT.Atn.1 



DOmOURSEll 



DO IT yquvttM fespk^Cpmplelfliy lltuatralfid Any p’PjflCL 
dr trade £12.95. HEK Enitfpnsas, P.Q. Bcuc 5*321 
CawinnMl, OH 452SW13Z] 



TOTAL BODY [DEVELOPMENT! EJm>ry Bht=ll Wdrkdul Ma- 
chine S3 45 dalalled plans, assembly instrudiwa. Inldrma- 
sign. 5,24. PO, Bgji ZM2 Cypnsw. CA W6X 



CUSTOM DESIGNED CLOSETS by mail, ple-tid and 
packagod tor your cieseu Qoset Matd wmx shelving Ths 
Closet Docto 1 1 -500-5*4-4537 lar nee Orocbure. 



PROJECTIDN TV . . Owned ydur TV 1& pr(j7#tt 7 tool 
pictiite . Easy! Results comparsbM to 1Z4C0 pj&jaclaJV 
PLANS AND r LEMS 127 45 Prolse^onsl Syeiems 
ayfeilflAAe I.llustralw? CfllMcg Free HACROCQMA, 
l£SA Mam Street. Wssbrngion Crgwmg. PanmyNeni* 
1977 . CodilcJrd orders 24! -PG f215] 73£r3S74 



0,470 CATALOGS dRECTORY guide Sguncw Igr any. 
thing I J5 K CnEaiogn Dox 141Q7AA Jackson MG 39236 



INSTALL YOUR OWN 94 GROUND SWIMMING POOL br 

as km eel-1 .656-00. Chw wick Pools, Hi Chttmick. PA 

15024- *12*274^400 



ARROWHEAD Making Inlbrmatton S 1 .DC- VHS Videos 
129.91 Shipping 13.S0 IJ^. Only. Conirnora OralL 6os 
5G1M4. Central PotnL OR 976ifi 



IN-GROUND SWIMMING POOL KITS ^hCludlr* 1 hen*- 
power pump and llllar. LNalime Warranty rrom Sl BBi OO 
501-755-9546 collect 



REPLACEMENT WIN DOW INSTALLATION MANUAL i» 

ysJdped By Prare^D^al Installers Tndudes Pldum And 
Buying Gtade 5765. VH3 Video t24 96 OuHsrttaay. P M 
PO Son 117*9, Fi W»yn*tN *666£H 749 



BODY REPAIR TOE OS . Si 5 56 frm Brothyre C»Ji 
Triangle productions i-BA^562h69£5 



MOST REFRIGERATOR REPAIRS hit aa*mr man yuu 
Ihirw’Ng Frtt&rc bracing Eh*q-'i S*. IKuakakd Manual dfimyS- 
iHir^ dlagnovivrapsir. Order now- too laia when H breaks 1 
na 95 O EmMy, Bijji 971, Hews, NV 59504 



UTtLfTY METiR^l Dwcrmmbllngl Surumllanns' Unusual 

Publicalkmil Video* l QttotoQ H » - Imlowch. Bqx 4-m, 
Cerfh w . -nc 75633 



"BUILD ineKpensive freon recovery y™i for auto wr 
repairs, inatrucHon* 59 95'' RKMrari, 1 1| SigN«nja, 
Pe^MCDle 6aech. FL 3S561 



ARC WELDER you can build yourself. Easy plena 15 DO 
J 0 . P 0 fid* 3956. Huntings i^h, CA 92604 



WILL M legal BUI M sLbie*- only 124 94 Bonua aunnwrE 
guide Karon. 3i512 Orchard. Wilkwld;. Ohio *409* 



POOL DECK compulBf deeig^ed. utparMlabie with seals 
£20 llluMraled F^ana. Disli Aviilable PO Bo.k 103, Wood- 
burn, IN 46797 



HOME Dfyukall repairs, irBtillatiQn, Money saving Booklet 
56.56. DHM Box *75. Evanslon, Wyommg 92931 



CHEAP ABUNDANT WATER FROM YOUR OWN WELL! 

niBhuciiofiB io Und, dig. pqaip. *nu ieM u prtHi in row 
backyard lae 11545 1o U Zambolo, PO fen 271, 
M«t1urd. Mss 0^144 



NEON. BEST COURSE. WITH FREE VIDEO- SECRETS. 
BO* *414 ARUNGTOH. vIRC^INIA 23204 



PflOPERTT Owners Menus) 24 Way* To Saro Witv In 
And Outilfle The Hqrne And Initrypliq^To Flepiur 9 T^hIbI 
Prdbkflma Yguraalf Saving Up Tq Just One Plumb- 

ing Bill Send E2.9 5 Twin City Walttr Buvar InH flee 44, 
CsmUndpfr Umnaula 55DO& 



EWMG&O Hardware, PImIic Slidn ftodwrod Lumbar 
Swing CrnH trm 1 \W\- 3724420. 



PRACTICAL SoH Ht!p FIRE RETARDAMT lar uniting 
wood glwko sJtmglq n»fi Dmnstapsd hj# U S GOvemmant 
425.00 lar c-gmplntfl r^>arL. C And J Inf a . P 0 Bnx: 279 Lika 
Hugh b CA 93533 



PHONE EXTENSIONS added wiltufeifl phana -ampjny 
charqra VH5 vm ioalapa =ha« haw J19-95 pbU S3M *'h 
TUG 909 E Yarha Linda Sla H-144A Pla=EhHn CA 92670 



K1TCHEH csbrner planning and mslallalion guide llhw- 
irat-nd si* » Krt^hun W Q m 624 Hwy 5 Nb . Mm Hgma. 
AFI 7J553 



91,000 Gitalgg* Lijmd Sbvr™ Igr Anything I J5 K 
DirKUty, Bdn 9345214, Alllhbb, Qetirgu 30314 



BUILD M y jilrpu rpuse2d' X 32 ah uctur* yauraeif 13 00 lar 
detuihi.es. Wood Mampulaliona 60rS17A. Lyfhfcmvllta, VT 
06861 



HAKE SHAVING FOAM From Any Suup-ln S*cand*' 
F^*mar*T>.ky?enHr £4.95 Aphony * DTigibkl*. Bus 333&-P, 
Nstlg-k, MA017BD 



ARTS r CRAFTS, SUPPUES 



NEON ART Hama Sludy Course FREE DCTAlLB. Jrton. 
525 Mydte. Depl RMBd. Adingian. Texas JfiDll 



"QETTHQ StfljhH in Scaled Glass ' 11 ffl Whlrtemoie, 
Bor 2065T, HahDvfi- MOSS. 02339 



CLOCK mwemema. Mxmponsnig. pisns. epeby. prliUs. 
door ikirp supplies., videos, stencil* - aver 150Q item* I 
Whglew* cebdog 53 <B £t«*-r, P.0 Bqs *fi^P. 

Andgvar, Nj 07a2HM53 



O'MTTQOWJG, COAMAEROAL AKT5, 

scwnwTwc 



CARTOON lor Fun and Money! If Free Booklet! M Ciirtoont 
Bo4 4081 4A, DeUod. Michagin W 



HAKE BIG MONEY! Jh inn Sign Buaims With yuur uwfi 
grapfi-HTSSysiem. Wa ll Show yQu huw! Send S50O P.O. Box 
31337, Cwyefa. GA 33206 




FIRING Canon Made! Plana Cetstoa 52 Q0 Green PM90. 
Bon ©2. Shalimar. FL 3&S7HBBE 



TCJV5. CiAMEL. KJTE4w PUZZLES, 




EDUCATIONAL Card Gam# 1& CD pee Norn* Pubtcyhing 
PO& 1 Srfl ^ Ardmore Okfahoms 7-3*l?: j 4C6- 223-4461 



NEW TOY IDEA Tk«*a [lcuem la lay aumpanlai? We «n 
halp 1 EXCEL attar* full iwmCnr wvi - oh IfilSi 934-120Q. 



M/UiCTRlO^Xm 

VENTRIOQUISM 



FREE! Worlds Leading NoveKy CaLalag. 1BDG JoV-es. 
TricNs, Science. Sports. Hobbes Jahnson-SmIEh, F-dt. 
Braewnfon, F L 3*506-4500 



FREE CATALOG: Unntrilaquiim. bUgi?, Clpwming. Pyp- 
pulry FJilllaunirig I Suppliau Instruction EmenJin Succsua- 
ruJIy, PhHitafcdy' MjIilm Bos 420-PM, Ldllelun CpIbrAdO 
50160 



HOflBBlONlfCTIONS 



MILITARY Ufriul* GaLBldguA SI 0O SubSiripbuh YASlty 
56 TO V#™n. Bbii P560RM, Wlldom ■#, CA BZ395-1560. 




FREE FLAG CATALOG! U6, hi^EpncpI inram*bpn fl l 
AccflpgrH* Dmwsa n' fey. fe* W4^M9. fe4i«m*p. New 
Vor* 11716-0504 



FLAG61 FLAG 6 1 FLAG6 I FLAGPOLES! Free Celelog’ 
Liberty Fipg. P 0 fei *MPM. fiBeffi^rg. W1 53%9 i-60fr 
274-7001 




CUSTOM EMBROID€RED EMBLEMS, PINS, DECALS. 

Free CataJo^^duDtes Ruah Skelch. Stadri 6iP -Jane. NYC. 
'WM 121 2> 929-^93 



ANT1QLES. RElJC^r HXAN GOQOi A 

CURIOS 



FREE Lilt to Se-nDus CbilectDrs 3GDOOO Indisn Aftirsfts, 
Spaafi. Pali. 50.000 Minerals And Fossila. Caddo Tiodtfi^ 
fen 669, MuriruMbor-D, Arkansas 7T956 



ITAMPCOUECTWi 



FREE I Qig Caimlog - Nan Edllian Listing Thauaandn 04 
Bargain* On World wulrr SturtHp*, Patkau. Albums, And 
Accessors Free When fequErtlu^g Sumps On AppttivM 
Buy What You Like. Return Balance. Jamestown £t*np 
Company. Depl E90PM, JamflUown H¥ 1*?0> 



FREE Gdt Wuh Finn Purchase LF-S Approvtfg And Want 
Li|t Sarvica 20*. far Handllrg Tha /LlJipp Rnuhnur- P 0 
Bg* *56, Midisgn, N J, 0794* 



FREE diacauht list, tuqumt countries IVA &gn l&T^v. 
Hflfllord. CA 93232 



FREE sampkf plu* ceding Jnffenpg, 3*50 Mlddiebelt. 
Wail Blggm liald. Ml 4K123 



SODIFFERENTOIdU S btlwM 1661 and tW-lt.U Ed 
Rguih, Bdx 3734, Ma-isl^lld Ohio 4*907 



OLD US, a lumps on ipprgv*l Sharmin, fex 1&345E 
Philadelphia PA 1911 1 
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POPULAR MECHANICS 



tCgnHnuiMf mi naxl p*g*} 



miwaxucTWG 

WOfllD Wide Stamps mounted In book* nn approval ?e 
and up TRUST STAMP COMPANY, PO Bfli tOOP. 
JtraaMiN.Y. 1 m35 



ONES Two 1 Unreel Gem Stamp Approval!, Regardlew. 
Catalog K Hosier. ii£i S2nd Si . Sen Diegfe CA «1» 



U. ft. A Cemmemoi a;iv* Plain Blocks Dr 3G commernofa- 
irvea. Dr 200 Used Co nwnam or slices H 00! Approval* 
Gordo* Davison Contwcec*, NH GG30 



SOUTHEAST ASIA 4 COLLECTORS Slampa Alburns Con- 
lea K-Lkw Pfimpplnw. PO. Boa 9*. Eden. MV 1404? 



HTTLEA TOO GERMANY - Ifel Apprmh f armdain Box 
77*1 Swkeloon, Canada S?K 4ji 



IjOOO Samp*, £? 95 Guai*nCf*d *ddh dvhi £30*E*tind- 
jrd ctfelog prion 1 AlFDHfrrwil. 55 nv«llrMb' Mone* back \l 
not daejgMBd Appremis. Kerimer*. OM- 193 , MWftmL NH 
03055 



ISRAEL 14 CHWhwiE ID* Approvals. Saw Chuan, B 0 k 666 
Dalny beach Florida 33444 



CLEARANCE $2 50 Plus 5ASE Gun£x 250 Wdrttwld* 
SlirtXf*. No Approvals 1 HuiCH-FlKhAf SlHTVPA Z163Q Norm 
191li Avenue. B-9. Fhoenut A/Uona B5&Z7 



QUALITY U5 Mature* u. Bvni Slampa. Bo* 0064P. 
Mobile AL 36605 



Din Brings EW Collectible Stamp* + WcrtJ Pnoe L**1 
Claw. SOM 04/Hsfio Ave *t_ Shvrvrvn Oak*. C* 514351 



FHEE1 Mystery Selection With Approval SparhniNk SOSJ 
Madison. SpokarvB WA 99205 




FREE BARGAIN BOOK 0< LenaM-Filfcor^BlnDWlari 
AKfU CAMERA COMPANY, &ep r 1 1&.&K 10&44. Chicago. 
UlMWtf 60014 



PLAYS, SOAJGS, MAMUSCTTTS 



POEMS, Song* Wsnled Free Recording Publishing 
Broadway Music Productions. Bon 7436PM. Sanaa!*. FL 
3357B 



music MitmiciioNi i nsiRUMEnn 



IfTHHATlOHAL VK*M COMPANY. iDnowoni. took. 
wrasbesL purtH, BCdeaeari** ihings, easee, Insirumerfta 
bdun Violin, puller kill. Eilalog $1.00 Depl PM 4026 W 
BH™der* Are Baltimore. MD E'lSis. 



ACKWCNpOhS. CONCERTINAS. Bolton trass. Mw. owl 
repair*. treoee. cnrUt card* CartoHm. Bn* *o&, Wurw 
Ml aftMQ Caiafrpa 31^744^060 - gaP3£5nT63g 

VKH-M. CHJVTAR, etc., making mtcenaU acc-esecries 
nooks Catalog. £10Q. Internationa? Luthiers Supply, Boa 
56039?. Tula*. Or Hiha 



COMPLETE luthipri caiMkifl, Kiaa, parti, iddli. Banjo. 
gulUr Min. Jl.DQ Siring King, B <M 9063 PMZ. Akron. Oh 
44305 



MfSTRlJUENT Kit^l Buihd Appalachian *UV hammered 
duldmera, tanioo. man do line, even harps. h^psidioitfa 
Free Catalog PM Hughe*. Mit West Colin*. Denvnr CO 

iuot 



ACCOtiMH Top Brand* Cwdow. Buy Dtied Tiwnen- 
bpua i>ewuntfl Trrte, p^cepud. Frw brachwa. PM. 
AUAdat-Ontmt. 16 ww 19* SIMM, Nevr York, wr 
10011. Pnana 21 2-675-9009 




STOP SWCMHG ArtAIing W|tar TBOhnuriM. f&00. 
Johreum 4^14 Fferr™ PhiladiH^ii PA 19143 



EDUCATIQW 4 IN^TlHJCTlQfiAS 



LEARN LHtacaping #1 trane Free bwWMt LiWi™ 
Cereer Sth(»e* Popt A^Tfr. 3251 B arty L£-a Angela*. CA 
90004 



TEHMRaPER aswianco 16.2?A pepen a V i\ahw 306- 
pepe aneldff- -ush A2.W. RiMron, 1 1 322 Uaho. * 206M^. 
Ln Angdn 90025 Ton Free Hdlme B00-3Sr-fflW 
(Cintomib 21 3-* 77 -02261 



fflEE CAREER 01 HpEL Eim «wra monetr *tih Su-coa as 
Prown CocmfiDndflncB QipHOina Coumes drenlon 
l-Lftiuw 2634 Ada'aide sireet. Weal Toronto. Canada 
ITS 



EXTENSION And Rddn-dradUBla Awards In Philosophy 
Art, Science, Botanic. Medicine. Hompppettiy. Rndio-iita. 
and dthera. 30 aubfecta CurricwHF iree ieiimaj-.J' Op rc'und- 
aUe|. ftegielar. Soetex CpHege of T *ctim4ufly, Highfietd. 
Denehiil Suaeei. EnpUnd 



RACHESTHESUi, Hadianici and Denning. B^pfcs. Couraet 
and Equipment Electronic- Homoeapdiny Equipment Hlui 
tnted 76 Page cat vogue Free {air mail 3 dollerai Establiuhed 
ever 44> years Bmos Copen LabdraLona* hfighrMild 
Oanfttiiii, Subwk England phst 7ES Td4H£5-7902l4. Fa* 
Q6?s> TBQM7 TNex 9424« 



FUND TUNHG PAYS - Piano Uma^ - Electronic ot$m 
servicing Lurned easily at home. Free boohlet. Nulea Bryeni 
SOkm*. P 0 Bo* 19TO Secramento, CA 9561 B 



NONRESIDENT UHTYERSflY DEGREES Bu-Chesura. Mss- 
1»T'i. Ddctoratse Accmdded. i^ajqMns^e, raat. Credit lor lif & 
eipenencB Free sixteen papa boohift Dr John Sear. P 0 
Bdx 626PM, Bdflida, Ca 9451 D 



UNIVERSITY DEGREES without cIash* Acoiedhud 
Bachelors. Madem. PhD* Fie* FACts R«maled Thbr&on- 
PM-* Sou 4 TOW TulH, Cut 14147 



LOCK5HITHIMG. Universal 5cnooi Ol Mni'f Correspan- 
dehce and Shop Trailing, Box 2 1 4662PM. Sa^amentd. CA 
95671 



LEARN HommopelJwc Medicine or NslurDpartny iram 
InrtBmjtinnBtly Accredit School, to ProtuswpnHl 
ilSaKLird ChlW ttHirtto Dioiat :ra Radinniu-? EimWished 
1961 Praapeehia Free {aimnail 2 Dc4araraj BRA NT FUDGE 
FOREST SCHOOL HighHeid Da^ehiH. Subgah. England 
FH177EX TeHi 95?4h FAY «2^TS«J97 Ttf CA2S-7W14 



PARALEGAL GRADED eURRCULlJM. Aspra-w* Hpmu 
Siudy Mo*i AITcirdahle A Comprelwu^e. iQD Yaam or 
Legal Training FREE CATALOG i-fiOM2&-93Zfl 
BLACKSTONE SCHOOL OP LAW. P 0 Boh 7-K9C6 Depl 
PM, PMJ H . T> 75379 



F3BERQL455 MDLDS-Liiarn Now To Mike Thom 2 Hr 
VH5 Vioee $25 00 ■ K3.D0 Pwa Booh $t3.E». Homegrown 
Video. P.d Box 4776, Carina* Calif 91723 



FREE COLLEGE TAPE E^mai Degrees Busineae-PubJIc 

AdminEsIral^n La^* □raduule-UndiirgrKluuiE'B- FihirtcEiJ Ard 
(000 1 777-2930 LaSalle University. Mandfrvllla. L4 70*70- 
*000 



BECOME A PARALEGAL WorX with at1o™y? Li«vyur 
Eralrucl-ud home aludy Amencn = hrw*1 t'dralu^al program 
FM Catalogue SDO-2^4542 Dtp!. LK127. 



PRIVATE INVESTKSatiqn HOME STUDY COURSE, BE- 
GIN A CAREER AS A PROFESSIONAL INVESTOATOR 
HHHW8K 



LEARN Plumbing Flqpair Drain Ctiam^ Buaina^* P 0 
Box 421, Kant, Ohio 44240 



PRAY. Readers Have Holy Bh«1 Juw! 2.32 Mark 1 127 NE 
Fifth St., Doali na 32670 



BECOME A VETERWARY ASSISTANT AJaMAL CARE 
SPEQALIST HOME STUOV, FREE CAREER UTERATUfit 
f(»-»4543 KPT. CK177, 



BECOME DOCTOR OF PHILOSOPHY. EARN PRESTI- 
GIOUS EUROPEAN STYLE DOCTORATE BY NONRESI- 
DENT RESEARCH RATHER THAW "COURSEWORW-" 
SEND RESUME EUROTECHNiCAL RESEARCH UWVER&L 
TV, BOX SIMA HILO. W 90731 



BUSINESS PERSONS, ENTREPRENEURS, Create Your 
Own Adi Brocf urns, BunneM Cards 0*1 insight On Rum 
new Oriphics 3«nd T9 £2 S+H Far Hcrn^Tn DaOkkil. 
DU Prbdutii&rS RMA - P.Q BOX 1200, Mirtboeo, MD 20773 



DO TO ANY COLLEGE FREEl wm® F«J*rpi Eft^ahOTJi 
AnMUnce. l?lfi M Si?eel. Suit* USA Wwhingion. D.C. 
20W lKludB$2£HPnitiga- Rdunrtibla 

UNIVERSITY DEGREES AT HOME 1H SPARE TWE 20 

Nanm-denr lUFiy-acdredned Boohe*urs. Master and Doc- 
tordta pr^rams, plus all needed laris Send 59.36 Id Jess 
La i MBA 1 517 l*tJi Streel West. SmU 204. Baling?. 
MonlBhe 59192 



LEARN MORE GET HIGHER TEST SCORES Maaiet any 
■ubjact BETTER. Pawlrful ayalnrn wOrk^ e^es 6 IhAi Ct4- 
lega Quara^leadeasy.eifecliwfl SASEfor EXCTRNGd^ipl? 
JOS Comply PO fliM 2M Chall^ul. Pa ia9U-0230 



301 SIMPLE SCIENCE PROJECTS: Oh* B year 0ld9 Bhd 
up hand^-onaxgenehHinavt'Oddvnk 1 . chemnlry. emd nrity 
magnetism, heat. Inarbit and mcne Si? 96 - £250 "hipping 
Serene Ptitiinal ora P G Bay 0905 Renu NV 096D7. VISA 
nccupliKl Hard tourHS CkmK Clear piclu >es 



SCHOOLS 



UGH SCHOOL AT HOAE, HO CLASSES. LOW MONTHLY 
PAYMENTS. INFORMATION F RE I OUR erTm YEAR. Call 1 - 
■M9MH OR WRITE AMERICAN BCMOOL, MPT. *346, 
656 E S*TH 5T. CHICAGO, ■_ SM37 



EMPUJlTMETJTrfCTWATTON 



NOME awmbiy Eieaoatat*, fluien»iiv«, crafts, ivtnng 
HV»ng Apply No*! (213) 2B1 -0 Ml . 



POSTAL WORKERS AVERAGE MLlM lXt— i.TK Job* 
Dpeft N*W ynewuea i-»9-ff1^ifi 



STOP HEftE— Out ANY Job You Warn NOW!*! EASY 
Instiurfran* AAMOQHd Results. C-ub SLKTCE5S1! $5 75 
Daeg&r. ReHHtfces. WpIIqw S4 . Bo> 265, Roweavllta, SC 

29733 



consulting Pflrt-T^me G-ive Adv-fce-Earn Caah. AHIM la 
Z-Car EnLhusua Encafl*u 1 Small Busuieffi OppoHunily 
BooklaL teds Hp« Earn pwh w dmJutlKme Meel People 
Send 13.95 efredfc oi money order PC Boy 10&49, 
Atouq jerque. N M B71B4 



LAS VEGAS JOB INFORMATION^ DETAILS FREE. JOBS, 
BOJC 0BT1T-P, LAS VEGAS. «W Hl6d 



A I ItKTIDfl! Went In ba an Airplane Pilp|^ fasy to read 
PLOTS HANDBOOK. 257 Pmjba. GES Box 2574, 
KenajngtDn. PMfcaryiand 2O0B1 &0O*. PHA-1Q1 129.&5 h $i.t5 
IMrYWTaa £1.M 

JOBS, Any sTaia. Any occuppliQn. mgluding government, 
stale, public. AJe^ c^uiseelups, lugs-, ship*, rherbow*, nil-. 
nge Wamen-Men WorN monfti-hcime nwhlh USA plus 
ov&n#M lnFermat»o^.KwOO.i*BliDnwideEmpkiYTriBflil. B2C7, 
Qantrtd. IN 4-7HQ 

JOB Searching — Suit FpreMoihuds ToGei Tha Job You 
Want' Send 1I2.DG Advanced Kito-.. >B>9. CynLfiii Street. 
Saakabjon. Sash S?L &C2 



HELP WANTED 



OVERSEAS, TO $1000 Dally! FREE lisl ZIWCPQ. Bok 
7311b Lai vegw MV £9ii2 



GOVERNMENT JOBS 510,040 - S-55 FK3,yi Nnw Hiring 
Oalim DCS-6BT-BOD0 ExL R-20024 ror Gunwil tederaf IIbe 

EASY Work! Ejitnllerfl Fay> A»amble P^hAkIi Al Hr™ 
Gall 504-6* ‘-EHXJ3 EHt 5036 



AUSTRALIA WANTS YOU! Big Pay! Tran-smjrlatinn = Nm* 
Employment Handbook — $3.DQ Intemuional, Bni 19707- 
AW, Waahmgten, DC 20036 

OVERSEAS S3G.OOO ■ £75.00 0 > Frt* Report! 

Employment, bo* 1#76&AW. lndianN»ll5. IH462S9. 

EXCELLENT EhJiA Indcrhe 1 Eoay Hum* Auembly Wprti 
24 Hour Recording (6151966-6033 Depl 102 

GUARANTEED WORK ! HONEST/ LEGITIMATE I 4r.5j.mhlr 
pruduuli at Home (904| 680-3634 s 7 030 

FEDERAL |ot» - Si i.S« SO -1J2.500.00 El 0 7i tor cala- 
log Federal EmpInyrnwntCcwiwrliiHn. Bni 7207fT . MqAllgn 
TA7BS04 

ASSFM&L E Produet* At Home 1 Wide SaMOon or Jotw 
Top Pay 1 Send SASE AmfiiHn P^flnbuHori. Bo* 13S*. 
Orange Texu 77631 



FOINVENTDITS 



DEAL DIRECT WITH A 
REGISTERED PATENT ATTOflHSY 
AND GRADUATE ENGINEER pfth Mym v*ar% a 
^penofee US. ud muoukonai paseeA 
PATENT are: DEVELOP yflu daa *Hn flis "i?c“teoee oi an 
Wi ’£nal tx *m to n*. COWFlDCMTtAL OiSCLGGURE. 
RECORD OF INVENT ION *nd &. PAGE SflOCHURE. 
ilmijtticai tu k«listry, MArkHifxj FLini O wNle ak 
fYoikJitoh PrcHCiiypiV- and H«^if-ch FfcJdJy /VflrtatiK- 
4|» sph-iftferna <n Oo^ru^ and tadomwkr? 

— iES5 THAN ONE HOUR FROM DS PATENT OTF1CE- 
CALL TOLL FREE t-aDQHt42-27a & *rtlr- Mcw»*. I Knu 

^egslwfri P-Mfwt Attorney uS Ftatert -repfivaaon ^ 26 . 755 . 

1?1 mm IJ4B Smut. Nh y Utrt nTffl USA 

i516h367-T777- FAX 516rM£-27H7 



PATENT AND DEVELOP Your i™nhon FtogMarvd 
P*1enl Agnr.l and Uc*np*a RrgllwK>nJil Enginemr S*nd 
Igr FREI PATENT W FORMATION Every Inventor Should 
ihiYE. Richu'd L Miller, 12 ParkSIde Drive Suilt M. Die 
tftlli, NY 11746 |5E6) 4&9-L343 

PATENT H EGQHQMCALLY1 Free deiaila LKenied siycb 
1950 Raijer AaObOiaiEV, 2006 FnilOulac Richihurid VA 
23229 

PATENT AGENT. SttKt Pamiey. 5253 Even SrJ r Place 
CdumblA MD 21D44 

REGISTERED PATENT ATTOflKEY Donald A 
Keftlea^npa. 41* Hungartord Driya. fiochvalli. Maryland 
20650 1-800-7*6^16 

FREE help ror «n«<iiQrs! No charga- tor protection 1a«riG 
Bfiq inlorrr ahnn kfl AHikinliwl hTwvnlnn FpufuftaEipn 1-0O& 
SHW 



TAIWAN PATENT AND TRADEMARK REGISTRATION 

Lovich ac^ee. Airbed I Jason. PO Box 62-144. Taipei. 
Tlwn 

INVENT IOHS r - hMhm. i>w product!.! Fresenraiiomo Indus- 
try aod exhibibon *1 national Innovation aiptssihon Call 
T-KW-2M-IDEA 

POfi Frodud Development ano Palent Asuatanoa. -call 
Dav^bn 1 AAioelateg free lOtTo^m alto n 1-6DD-577-6332. 

(G&ntlftuNto fi «xt o*ge:< 
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PORNVENIORS 



WVEWTOfffil Can jiw EHterK and pn&tii rrgm your id**? 
Ceil AMCJuCAN HVOTOnSCOnPQFUHOh I 1 -* 1 I'tse infer- 
nutkifi. Oter 1 4*t«dt sf Wivift 1 rsms 336-5656. In Qnfl 
call iJ413| 566-37 53 

PATENT Ljvrauila Attorney Carl Perion. 221 W 41M, NYC 
10036 212-M2-3MI 

-IDEAS, IWVEWnONS. AND MUSTRY" Entiling tits*. 
book ? (.plains relationship of indentions and pmfualry. Do s. 
Don'll, Pitema. Prototyp w and more! valuable inside infer- 
motion from a Veteran Product Designer Suarenirwd IS 95 
WE. eg* 2S& *nmpo4ia, MQ 

INVENTORS; Free information cm crftemng your invmlran 
for Hie K«Mt*r SjHb CtKpor^1H3« C4kFl s Frempnl, Qhi^ 

wo. 



n-AShiaOQKSFOniNVEPJTIMSI Cala^g it 00 SteHO. 
Bo* 21^1, Psubndv MA D196D 

WEST COAST PATENTS ■ FREE FORMS, bu-dgat prices 
556 Catalina, Sin Diego. 92106 

REGISTERED PATENT ATTORNEY Free folOrmiSiPn. Fil- 
er I SH'chnApp'icalidnK. HMwmlk DlflM*. i-M5M7t€670 



INVENTIONS WWTED 



•fVEHTGPS 1 Hart An Waa* Can IMF AC for tree inform* 
ttpnHil Toll Ffw lit USCapada i-BCfl-aa-MOO 

IWYENTOftS" Venn 1t*3l step n important For Free advice, 
can Advanced Patent Services, WMhmgrlon, DC. i -600459- 
fl3S2 

■ WP iTO Mc CMt TLCt 1v Free inlDm^iion 140W 
IW 2* bogrvdav ■ USACanada 

INVENTORS; ft you nave an town I ton tor sal* or license. 
W^l* (gr free bOQhRet explaining hgw *e can h*ip you 
K«flar forn . gj^_ F ^ rT>Ctftl ; Qhto 

INVENTOR MARKETING FREE INFORMATION REPRE- 
SENTING MANUFACTURERS. Palma-1 233 Broadway Rm 
Mts. FlnantrAl District New York, MY 10007. 



REAL ESTATE « FARMS 



GOVERNMENT HGttES irgm fl \*J r W irj. {frUnq^nt 1 an 
pmpeily Repossessions Call ^ 1*05-56 7-6000 ErI GH- 
2DQ24 tor Current lilt 

HEAL ESTATE FOR SALE. Hulling A llsftrfifl rfrlruSES. 
me A me# gampa, all Types o* rtUdamesa prope diet ..Can or 
wffla tor mif NEW FREE CATALOd &h&*casmg thousands 
■of real estate values nationwide! LIMITED NATIONAL REAL 
ESTATE, dTQO-HU. Beiievtew, Karaao City, MO 6*i t? Pti 
Toll-Free l40Mtt-14» 

RELOCATION MONEY Up to tl WO cash when move' 

C4nefla/USA. intofmaflKm $5 REaF. 75 BrurawKiN. Avenue. 
London. Ontario, Canada N6G 3K5 

FREE CATAIJQl-T EfWEMEL QEORG^ Hotw 
L ind. Bopnems Plem Spectty Stain A Property Prr 
larnscS COUNTRY NETWORK, Sox 3G6PW. Gainmvilb MD 
55655^632 (i17>BT&4632 

ARKANSAS - FREE CATALOG, Naturu t&aut y. Low 
iu«i Th* good id* tor Faroim** and iaEliwion-t Fiup^taid- 
Ofewn Realty, p 0 &oi H74 3 . Bkwn^iii*. AR T^7 Call 
lamra* (WHaa^SS, En ffiF 

LAND Kingman Aniona, Ocala Florida. Fort Garland 
Cotorado area Acreftea lor nomat or fn«xle4 Zero ww n 
l¥g*n ttft'Mgnth Frw i -60&-M Write: Land, P.O. Sox 
31SPM. Blanc*. Color**? 6H03 



GOVERNMENT LAMK 



GOVERNMENT LAND OPEN TO CLAIM, 20 to 40 acre 
tocatH>na ayiKable lor $30 gevwdiiwyti Tea In Aluke, Arlid- 
nj, Arfitenaea California, Catomdd Florida loaho. Loni?i- 
ana Mnnsaippi. MenLena, Hevoaa. New Mexico, Dregen, 
Uteft Wyoming:. F &r templede jhi time liens, moju Tiling 
^wm» and Talepdone belpline send (30, tit for mere mToffna- 
Ikin Hfld Sd PubK Lands Title FO B F345 Fed Angeles 




REFOSSEsSED VA A HUD HOMES available rrs-m gnv- 
•enunprri rrgm Si wiffiadl cwllt -check Toy repai r AJsa box 
dflrfinquBrd ferwiiQSurrj CALL (90S] 6 9M*95- EXT M-ifflB 
for fopp |.a1 ftiur am 



BUY IT WHOLESALE 



BELTS, B-Lckkifl.. H*t Jm, Jwm\ry. More Complele line 
iaai Mllera. &g Pro-fite. Compete (teller mi up. CofcK 
PAiafog £1 .DO. Anchor Boa 3958-PUR, North Prowrianca Hr 

mn 



CLOSE OCT jewelry a Cnft Supplies iGatak.^ 25t \ 
Rpumil*, 107 1651 Oow, AiUngtoa MA 03I74-7IW 

«W BARGAINS Wp* wholesale Many Free* LrQiii- 

dalniAi CtoMoute io&Loli Ssngiie Samples f*ee 
Dmaita. Barg unrhu rrt*f t Qppgfly n i \ i os , BdM lAOfr-A. Holland. 
Michigan 42422 



EARN MQ#£Y seeing Gold and ccutem* j*w*Jry. rings, 
warches-Hijy DirvcS 1 30% Below Rmail Catetog H W. 
ArWi-PM. 96 G wwidi An-. Wprwigk, HI 0 ms 

VACUUM CLEANERS "LkacoLinE F»ces ‘ New Ramble 
L569.95. Kfrtjy, Filler Ou**n 7n-5ti/ PkniPQfiK, 0*tejlf: 
ABC Vacyum War*h&ys» 6720 Bymel-PM, Auatin, Tiiaa 
767*7. {312) *59-7*43 

HUTAAT Surplus For Men. Women. Childum 1.006* 
hnns New And Used 2* Page Catalog 13 K Crexy John* 
Surplus. 3tm-M NogsenecN Hli Kg . ftwml t Hi mi* 

T4-K GOLD SILVER Ch^na- Whotnl* Ctbitog S3-D0- 
Mint Time. 64 1 1 P™ G CMnvar, 00 6022-1 



GO-UHMST COFFEE *3 whg4prala Oglpmb,. 

an ti.36.Jeva t* Wetc Nigh PvmtOsMw. »130nn*m|pn 
Rd . CnHwidvn. N Y )« 71^0324605. 



ADVERTSMG AGENO£S r ADV. SER* 

MAWGUgTS 



HEW ACTIVE NAMES! MIXED STAtESl IMMEDIATE 
SHIPMENT! Adhesive Labels HOTLINE Opportunity Soak- 
ers 200110, SCO’S - 5 . 1 D00125 OTHERSI AdKm. 0*iw B2. 
Shu ley ID B3S7*. WiauC'AmEx IjjMMBI 

MAILORDER Buyeri L<5ls Avajlatee Id/ ImmediBlB Use ! 
Computerized an Feel end She*. Labels m Zip Cod* OrUk 
G uaranteed DeJ-urcabie 1 For Compiere Dvtul* S-rad BASE 
To: LasM Hanwngnd. 6S36 Ngrwppd Ptaq*. Rotemoed. CA 
9!7?0 

HEW NAMES DmMlTI Tint order TRIPLED FRCEi SAME 
DAY SWPWEMTr Adhesw lebeti Eager opportunity p*ok- 
era 20OE.5OW9. MIOWlI*: 2JDOHSA: SJXW9, IDflOO 
692 Other Lull* Avuiubta US 7 -HAS TENS, Bdk425-BH, ML 
SJnu. MV 11766 Vim-WC-COD ordera oall BOD-356-8664 

FRESH HOT, HE5PQNSIVE NAME U3TS ot maJterdtff 
BUYERS Mgai Ceiegorles Cumpuierizea «n ZIP CODE 
ORDER. Pm*I -and Stick labels GUARANTEED DELIVER- 
ABLE! -F« Brochure HUSH 5ASE to. P*ft*#. 714-FM Chero- 
kee Dr., Mechanicsburg, FA i 7055 

OPPORTUNITY see^era. trwh names, hrst order ir^Asd 
•rw A^waive labels. SJO-tB. $004ii. fCOOSii PO ton 
353. Lmccin Park. Mi^lugan 4^1146 

OMQHAL BRAND NEW NAMES bOm oyr o«n^ iflwrtj 
ingi A£hna=™ labois cr diskirilts OPPORTUNITY SEEKERS 
AND BUYERS. 20G1 15. 50ftl?5. I00&S35.- CEF'. PQe «a, 
Bppkena. WA 99210 ViSA-MC. £09-635-3344 



nu— I STAMPS 



MAKE Rubber Stamps Highly Rrofttibl* Free detoita. 
Stamper, P.0 Bon 22»9iG)(J. T a m PJ . FL 3362? 






PRINTED enwlope* » tow « $1*t6oi»and Fr« CMe- 
iog Sawemoriay. make momry Dvotori warned Ase&cietoa. 
Ban 2305. D^il POC-7, Eeet Lnarpupl OH 43920. “21 6| 366- 
9426 



TOWTWG PRESSC5. RLB0EH STAMP 
OUTFITS 



TYPE lor pnnrling end StvnpA Catalog (2-00 dedyttitji*. 
Chjjhgr C.ry Type, H D 3, Bga 134. Hnfwytmgh, PA >9344 

BARCp Typo Fpym^irv Typo and Rubber Stamp? cat ? 
lugue Mail (2.00 refo ridable cn mi cyder P □ OcuTOI I, 
Banunvide. 60105 

TYPE and Bundle* 100 page calafog S2.00 deductible 
rirat order Acme Type, s?26N Manhtteid. Chicago. e06?2 



RUSHER Blamp supply ^taieg S 160 deductHA* Uni 
order Stei Stamp. 1720N ManPlield. Chisagb. ®6Z2 




STAMP frdder engrjwed amn your millais only $8 6* 
confine Guarareiwd Order Todsy" seftdehKkcii men^ 
order 1o LouH Brown Grft*. 50« Stiiriey Ann Drive. 
Cglymby*. G eorga 31K-7 

FREE $5 O&tLimriad PurchBM Couponl included With My 
Direct Market Catalog Send $? 00 Rending Tp; Jiy Blurgid, 
7009 F’cspocl Aw N.E -Afl. Albuquvrqua. N.M. 67110 

MEMBERS QH_Y al aaie prkea oiiei to 6 LEATHER at 
vinyl pneee, Cilatog $2 00 Ralunded wnh order. The tOiher) 
Donald. Ras 7S2. Conshohocken. PA 19*26 

" ALUMINUM QUTaNECaHOlES-^ >vai to Dnp Available 
in l^and iS" in i# color* Gift Boned FreeCartilbg F.O. 
Bor TO. Puarte, C* 9iq» 

FREE Catalog ' [hjiinEiiwa Gift* £i:celleid Prices' Sewto 
Nfiw-F&r Chraimtl Deli-Ary. $1.00 GH Q-N enBfrpfkw*. 
p O Box 501 JeharBon, GA 30549 

SWISS hmy Type Foekel Knite, 12 Iwla in Cn« Ptrfocl 
for ft*hcnwcn. tampers, handymen Only $6.95. Amerfewt 
StoffM GukJi, B06 Ntxklwn BM„ Great NecK NY % lffi> 

' i Sp^- Ui Heeding' of CHF^TMASm5fQRFIM ,h Will 

Bp LbiriP Avn-mhi,. in oar NOViMBtP and DECEMBER 

I Hfcrn 1 1 Y-op Ffflrl Ynn PrgchicL 'rtcurtd Make a Steal Gift 
For Tit Hnlkfay Take Adyenlqgp Ol Thli Sp«P|l 

Gi r ! ■ UCn 1 DotHyl- Clpaing Dnlrt Fgr Tha Ngvpmrw*' And 
DeLlfmbei loSUH, Are 9<S Ahd 10-5 



CLOCKS. MATCHES, OLD GOLD, 
JEWSUTY 



HQHfgT CASH for GqU. Jknwlry, Gold T«fh, Ring*, 
Diimomk. Walcheo, Si hw Putinun- Mall Artltfee Today. 
Free gift wlfh Inlormatejn. Chicago Gold 4 PmcMoui Metal*, 
ID Soubi Wabash. Dept im. Chicago 60603 

TAKE HQ CHANCES. Deal »rih bldesl. rmsl rouble firm 
m 5 id pold buBineea EstabJisned in i«* We buy Go to. 
Sllwr. Flabnum. Diamond*. Mlgheet G»a F m Inform*- 
lion BDfli lnjiiarM, 29^A E«si Mediscn, Chkago MM2 

SUTWQ Goto; toWr. forklih confetti »ih m WW*r, gold 
end si Knar cuma, G.F , R G.P., gfito pleied ffedlfontC Kflp 
endayaglMaSremM. H.L HeTineri, 552 Myrtle SL, Ekubelti. 
N.J 072Q2. 201-350-5049. 



TREASURE FKWTS 



TREASURE- Loca'H quarter mile away with yjlr* 
Wiltrv* IpcMor— fefCKhyre tree IMairdi PrqduClfc Bai 
J702TMMC. ItonpA Ftohd* 33666 



aw Old CoinB, towelry. Gold NuggoU. Ne* PetenSed 
Revolutionary Duvicju Froe Qalai pg Gardivwr Elnclrg^cfl, 
31*31 W N 35‘h Av=., Suit* K Phofna. AZ 6501 7 




FLA5TEHCRAFT PTOlfUbNi Home Busmen 3X0 
Molds Available Details Lmnelte, 62&1C ManlpaH, 
Mentor, Ohio 44060 



FREE blfBTTWlton Stertpr t Allwnafor Rebuilding Boa. 

423. Seymour, TU 37666 

FREE Brochure* Repair A rf CondfUontog, Ft*?ngera1ion, 
Gaa Healing, foil 'hDCfuCliQns DOOlCO. IhC . 11.252 

Goodnighl. Dallas. Ty 75229 



RE PAP Mwnmower* tnousind* ol pem. and logie whol^ 
sate lilt 50c Eitwanger g. PM P.Q &31 V. Ptjfl *™ NY 
12771 




MAKE EXTRA MONET DURBWJYOUH SPARE TSttf Esm 
weasiy -cornmisstona showing our e^cRmg hn # ot Dakitoan. 
P*m and othm pppuler Adi*eritiinfl Gift*. Prompt, perapml 
eervice ttom AAAO firm. Qur flit year. Na cxpananca 
necessary, to inveclmem or CiflKbu^flt. Set your cam 
hours. Fun Time FotentiaJ 1 Writs Id Richard Lowe. 
NEWTON MANIPACTIWMG COMPACT, Dept JPM09. 
Newton, ncm SOK*. 6t*-W-4336 



MANUFACTURER of Wjvpv* elncSronlc product nawd? 
satosmen Patrick Kqftay. 44&B 49lh & North, Si 
Petersburg. FI KTffil 




MMEtDUTE INCOME. Sell NASA CGttWert d "ANTI 
WEAR-1" &il BddMrve, Cuts engitv WEAR, 90V Send $17.95 
one lreaimenr. 2-I2S25 DistribukDre. 46-5*05 PC ppd 
Dynamic 0*v»topmeni. D*pi M, P 0 tfoK 553. £i T-om, CA 
Si?S30 




HUPORT-Export pppcKluhity. prpiltstiie worid-eiflt, malt 
grderbuemewtncim home, *itfi«jl capdtf W» *hip ptao for 
nu nak oiLimKraaliOn Experience unnfceeeary Fre* FfopgR- 
Miarlingc-f Dnpl A2709, Woo d\uM HiIIh Cn*ifemia 91367 
«UU»D YEARLY, "BRONZE PLATING 17 Baby Shoes, 

S particular Hem* Cuvneia, (Fret) Infbnnebbn 8 mmu* 

P\m\^. BOr. ?m Weldqrf. Mwytw>d JffiQ* 

EZ25 DALY CHROME PLAtTHQ" Aufo Ram. MCtotoy 
clea, inekpemhie, easy. 1 F reel mrformaben. Ctwoma Plating 
&o* 2266. Wahtort. Maryland 2066* 

HUGE PROFITS! LLARN VCR OLEAMWL'REPAlPL 
Awsrd-Winning Video and Tracing Manual Revaale MOtF 
EY-AIAKINGSECRETSf Rnof EnperMnceUnnecesaary Free 
Ending Details Viela-Publicallbna 3MD WMiln.310, PMS 
Ux An gem. CA »&lQ 

tim Frnrr Jl&OD HfoOd Dtfalfe PM ^mpi* 

Alcrift, 54QP,_ Aleondri* Bey, NV 136&7 

L£T The Gcvemmehl F wince your small turaincaa 
Grameiuns 1 q iMO.COO Free w»rded meuage . 707-449- 

MAKE BH3l MONEY REPAIRING WMU&HIELDS AND patn 

g basal UO to $75306 yearty! Call TOLL-FREE USA A Cervad*: 
1-600-321-2567 for valuable dtmoniltefldn vtoec and FREE 
report Gm-Wtttf Syslema. 60^ 575^DX9. Bend, OR977QB 
HJR TOUI PruFHjblr home bt^inew Alt Get ^r trw 
iniDmuticn peckege! ALMA CO^ Bai: 1 701 , Cdun-ibu, MO 
6$206 

ACCELERATED 1 MORTGAGE NETWORK MARKETNCk 
PROGRAM. FartteUte Opporlunriy FREE DETAILL D J 
Enleforlses, I532P W 2571h SI.. Suite #9, Hertmr City, CA 
W710 

HAKE tm WEEKLY! Msu w*\f* fnxn homei Frw Pro- 
graml Mkhew PhirtnacAN C#371k 3«— 111TH, Chicago. 

IL 50655 

JQM RSYCMC& earning big money Order lawm bOOfo 
"The ScHsnfiii-c Secrets Or How Td Be A Psychic" $19-95 PP 
Gyramwd. Scwntists. 1315 MiiJ-M Bewto, TX 76330 
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POPULAR MEOHANJCS 



LConftnwd on rwiri p#9*j 



BUKSSOPPOFTTUfTES 

[Conti mj#di trocn |nc*dteg page! 

rfS BACKE 

ermn than wofsr 

OUR Late*? Edition O 1 TIPS QWHOW TO MAKE MONEY 
THROUGH CLASSREJ ADVERTISING" b Nw Actable 
Through POPULAR W6CHANCS: Fm? Me-torAe* Specif 
rati This totunnalive 24-Paga BookM Will She* ¥py The 
CfcTAnd Dan Es Q( Ctewdffld Advertising. Andrew You Cart 
U.i> i l n YVprk Frir Y:ki C'rdrrj Today 1 Only 5-1 W Fkra 
YOU'B Raeeiw A $2 00 Couptirt ^tond-sbl* WiT Ybur Fire! 
Ori]H. Sara To POPULAR HE tHAWCS CLAS&IF!E D- .*e(i| 
SQ 250 W 55lr. Si. I+*W YorK, NY 1031 & 



HiOR brents Wflh Custom T-BMir^s And Cups TurraMr 
n-iKhirms, 5UWAIB Press. PCS 32a 09 (QC>. Timpi, FL 

33ga 

70 MONEYMAKING SY9TEM&1 Fnes Details Guaranteed' 
iSend Btimpl Suocest Unlimited. Bok 493-M Fairtmici „ CA 
&4S33 

COW LAUNDRIES Huge proPita, tratartc cash riD-v 
iimdec compstlhon. unlimited opporlunUr. recesaKm ortxri 
290-page technical ou'dd to buying, buikhng. opening 
140MTWU 

SMALL Busuraraa Dwri&fiNp And Operation. Free Detail* 
■write J.WA Pushing, e Knightebridge Dnva *Ml. 
Nashua H h rrsyei 



EASY W4M WcukJy, Working in your Spam Tima Fmfi 
PBlHibs. no LndiMry Bok 73137-XFM Washington, DC 
20009 



LEARN Gold. Sii-fflr Platinum Scrap Recycling fiusmesa 
f rnwi mlgrrnflErpp Recycling. Bd" 11219P R*ra NVSa&IQ- 
1216 



5673" "FOREIGN TRADE' CATALOGS DIRECTORY 

guide Source* For Everything 1 32 Countries £695' 
C+taiggs Be* 141QW A, JKHwn. 3M6 

RECYCLE METALS. HO, NOT S££R CAN Si Eauy H« 
weekly' mtonnaiion Recycier. Eton 1214. FtaflUin. 
TN 370»-igU 

BIG MONEY ITEPA2H IMG AUTO WINDSHIELDS. Supples 
And h*e tfUdrmabbh. OruDtsl Glass Pitch. P Q BdX 243. 
MontHtelld, AR 7 1 655 M 1-367-5 1*5 24 Hra 



BUMPER STICK Efl Printer Cheap, ample purlALW Free 
dfttUH &wnp*f P.O &w 2279 1(00, Tampa. PL 33522 

PROFITABLE Gold FaN Printer Pommlm busmesi 
craft, perwft. malchea FreedttBite Gdb. PQ &?k 24985 
(BC], Tempi FL 33633 

MAKE High Prfflu, Hut Selling U«fl« Plates Signs 
Vatumafllt. :1 C 24956 (flq, Tampa. FL 33633 

dffllv recycling "FraeTiraf? Y«l |F™| Irttormalmfi; 
vVinani. 77lPM &*hlm Ground WashingC&n 3M4M-^771 

VINYL'S where the money ts! Protesianally repair relm- 
iuv reedin' 1 rum^lure. Guic^.. easy Two small SAi ^ot»i day 
erav you Sl.M 1 fTwnlh Homes, care, ohices rB^laurimts. 
unhmlM cwlomer^ SUM •turning M«t AlWdByS pracrice. 
□eLilb hoe '/-P KM7 Mun'lrcne. DhlCigp. 605 IB 

hydraulic jack repair manual, catalog ti u.^q. 

HYORaUUC PARTS SUPPLY. BDK 41fT, BROWNSVILLE, 
T€AA$T9S^4H7 



PIANO Tuning qui&hly leered wilh home sludy cdurees 
□ipSoma pranled Amencan Tuning School. 17050 TglPer 
Unvs Mfroan Hilt. Calit, M3 f 

I4e.d0d ON ACRE! taw ttydropaniQ - inexpensive, 
pkaum: EmtucuJ! Free Intprmalidn Rohni'i. Hoi 1 si ■*. 
FranhJin, TN 370B5-I21T 

LEARN Sewing Miidl'irru RepiirEfig. Me-- Women 
Luirnh™ Pnriiu GrttnU^ Co^wespnndence School, Box 
5104 Spencer, mere 51301. 

tt.ftlT MONO KQN&TATWAH Pr.Muc!!i Ch&ap. Small 
tafia. Sifne aafnpld. he* Harlwr. Box I7I9RM9 Tyba 
CllY CA 9 ^2 

RECONDfnOH BATTERIES! Easily turn HiHKHedS 
Weekly Untold Secrets Free migrniaEion eahsiy QuEki. 
Bos aaaoM. Hicnory, nc mm 

*1 flOH WEEHLY AIR TOOL flEPAIftHG. ImirucUgn*. 
Parts and Teels Yyholesate Fnw Dctmi? Bum 534, Wtahire 
FeitvTKISKw 

ti dot S POSSIBLE. FREE tramped envelope F*og*asa 
B2 u 93246. LD 4 Angetaa, CA 90093 

S392.W Frpm Square Fear Plywood (Hugs demendl 
Revealing Fraor 5^00. Iflerundabte^ Woodwln. 
Bndgawstei. Was* 02324-22^j 

VENDING RIACRHES. No selling Flcuies &ann amazing 
PKOlHs "&fl CalaKjgu* FREE Parkway Corpgmiip^ 1900 
PMfi G^wrispring [3nvp Timcnum. Maryland 21093 

MAKE HOMEMADE BOOKLETS. I'm eerned £Bfl7,906 
wilii mint Fr*tj inPomialroA FaiGC-n. P.O Do^ 6330. 
SM^IIa. 1~N 37B64 

NEW! GROW EXPENSIVE PLANTS, SELL FOR J.WO*. 
PROfTf . Free information GroMkz. Bom 306-M9. Summary 
MS EHT9 



FQPMKIA Ftppair Rumed pnri □ jmagmd CaunbArlope 
WITHOUT REPLACEMENT! Ouics. oUy te SbDj da,-. 
Change Cuuntc-lup C;-lnn WITHOUT REMOOEUNGI Mil- 
Ikoni of ipanerfinra, homes pay profits imme<karelY Dsill >& 
Fr^'?05-2&fr9742. Introductory Videotape £14 Hmw-W. 
Box 9900PC Vancouver. WA 98666 



MANE Rubber Slampa. Highly ProriLabie Fiw delays 
Slarnpff P.O So^ SB09 (DC], tampa. FL 33622 



SCRfEN Print T-Shirts Ine^pensi-we Kits Fr#a Details T 
Pnrrier. PO Bgy 23&91 |GCi Tampa. FL 336i?3 



BATHTUB RGQLASHy p^dsiCt tUtt, service Nto lr*fi- 
ing. Call Unique Ca4hngi Cotp (464| 945-0072 



ALUMINUM SCRAP Recyidt Yourxtl HAKE UP TO 
£26.60 POUND! FREE InPcnnaliofi: InduttrlN - P MOM, Bbx 
127. Alexandria Bey. New York 13607 



XIQ.DOQ MONTHLY Taking Photographs ai Home 1 Work 
only 5 Hours WiehV Gall recorded ma&&age f3(Ul 674- 
Bi 66. 



S^T^OO yearly hidden" in ygyr cpmihher7 Y«*l (Fr«|( 
report - S^npKin. 77lPM PaHte Grpynd. Waahinglbfi 96664- 
0771 



TELECOHBAUHCAT1DNS BUSINESS START-UP PACK- 
AGE 15.00. Foster. tTSjgMai™, Southhetd. Mich 4«57E 



ASSEMBLE PRODUCTS AT HOME. Many oopariunme 
paying Hig p YVeeKiy Prohti presently availaM enihout 
Inveatmaid. Write Buemess^-B, Box 9006. Baldwin New 
York I151D-9906 



14. WW WEEKLY hflip^ng Unhed Slates i^veni/rnini Up 
a^rivncB DETAILS 1-613^215-5471 



m OPPORTUWTY OH era investigated - 3% rvaliallc. 
Rek! wuud Imtiluli 1 1 S-949-! 469 [reciting; 



1200 - 550C' weekly— AT HOMEI1 Mo gimmicks ■ Details 
FREER Homewortiara-fi. Bo* 32397. PG0. FL 33420 



GET REHIr Secrai unwhe? dHhte^-hrings C™n, 
Grndill FREE wpOrtl! WnlthKil-B, Bax 3?J9fl PGB, FL 
33420 



TAKE PICTURES tor p-olil Camara vencurak Bax 771, 
Umv 00 51052 



START A Mi' lion Dollar mail ordar tw^inew We flrop-tfup 
29SLi best selling produda Loww?! b<Hcw wholesale pnee* 
Immedtete deiwry Specteoytar home hi.Eines-s opporiunh 
ty Free Bock SMC. &40i Cte Solo Avumpo. &»pi 30*21. 
ChalHworlh. CA tl3n^9Si. 



MAKE 17.000 Mommy as Iwn Brewer Np Jrrrolmenl 
Fr« Ddailp Financial 357®-*, Ajiahnim, CA 92^03 



MAKE $1&,0OQ MONTHLY! Buy I No InvMntent. 
McDawall Bax 5529-A. DiLimufd Bar CA SITUS. 

t3D0J30 PER DAY Pftf MAILING LETTER51! OeieiH. FREEH 
MofieyrtiaheratB. Box 32369. Palm B&aon Gardens. FL 
3342D 



STARTa homd 6U stress in appmtimi Makanxlra maney 
Delays hee. R Sulten. &01 1405®. R deKih-h MY 14*i4 

MAILORDER 1 OOCr^i. Rial.i Setiao, Boy 1140, 

ClaarwateT. FL 34BE7 



MAKE YOUR DREAM COME TRUE EARN 160.606 YEAR- 
LY REPAJFHHG SMALL CRACK 9 IN WINDSHIELDS IfOT 
REPLACING THEM. CALL TOLL FREE 1US- 

CAHADAI OR WRITE: m E GLASS MECHAN1Y INC, lfll J0 
NW 47TH ST . SWflrSE Fi_ 



N€W BUSINESS SUCCEBSII Em Img nasy Earn cubi your 
nr* 1 Valuabki ORIGINAL nilormuiart W samb (1,000 A 
Sfl.dOi Batenz EmerpnHe. 2BQ7 Green vaHay Rarfcwey 
J 439M. Hshdaraen. NV 690 H 



MAKE 17.000 MONTHLY in 1r W bo&i birtinws 636 W i4|h 
Si * 150, TrmvH &ty. Ml 49^4 



BE RICH. HOMEBASED BUSINESS SEND WO 0 GUAR- 
ANTEED. EHTRIFFtENEUR. BOX 2M. MONTROSE, 
COLORADO Ai40t-3O«» 



SAVE 111 Your Name Seel To All Fiee Oppon uni ties In 
Currem Popular Mechanic*. Pfcfhitar Sc^enoa If 00 
Advanced CwnmuracMlKm*. Rt 3, Rgsi 407. Mnnon . i L 62959 



ASSEMBLE Products At Home For Information s-DQQ-452- 
1126 EJct. 90-HM 



RAISE Enin Hpprty DNteiOum AusLr^kto F<6fth Waler 
Lobstpra m Aquiriuiiis.. fle rMuhsor Larger Anaaa C^ynpJ tie 
□elans iFei jNidUkf Hulems 362 Oak A-e . La Pdrie terns 

77571 



RQOF rppniT big duir^nd, hrg^i piolns h«i intormetion 
55 06 Ara rd Rbbllbg. Sefwn, BdJt 492756. Raddirfl. CA 
950J9 



1560.00 FROM ONE BACK CEHENTi FREE fraurePriwi 1 
BBINCO. BdK 1062-M, H*sp*ina. CA 92^45 



HIGH PnrilE, No InvcaimenE, Monument Deaifii 1 . Your Area, 
Kii £24.50 (n-lundabl»|-dranite Induahiae. P 0 Bek 534. 
EJIIjay, GA 1054D 



READ Books f£K pey" 1 -9W>a47.75?6 (U Wmm| 0* Wm« 
PASE-RV6. 161 Unceanway. North Aurora. Il KJB4S 



MAILORDER OPPORTUNITY: Stan profitable hgma bni 

uses wfliKwi ejgsefienw or capital Intormstibn 1m lAul 
Order AModatea Ctepi 874, Mpnmta ft) 07645 

BECOME A REAL ESTATE APPRAISER »UM,«n PLU3 
POTENTIAL. HOME STUDY. EARM PROFESSIONAL CERTT- 
FKATKM. FREE LITE HA TUNE HKF22S4542 DEPT. RK127. 



HAKE 156- HR WORKING EVEHHGS OR WEEKENDS n 

ytMjr awn eiednonrej bu^nefiA Send !< y Tree taeft MJEP 
UKteMry, Box 53 L Bronx, NT 

GET Pud by Collection Agency. Skpenence gnnwn&Mqr 
Wnle. NOC, 7Bi W Oakland Park Shut 133P.Fl Laudvdftte. 
FL 33311 



FREE Simon ! Miracle Pnlianmg Ci^h Iblrv. pn?li' pHnl 
RAS ISi^PM Wwhinglmn. Si Uvta. MO 53103 4| 241 - 

6464 



FREE Intomtahon. How to atari your Ural buMnaea Guir- 
antaad Rush SASt Paradiaa Pages. Stuta P-16 Box 1 & 1 0 
HAnal»,HiMil 96714 



fTHOUSANDS Monihly From Hama! No Gimtoidka iube 
proven teens' SitiE^action Guaranteed' Far More hnlonnB- 
lioe Wdta Suocwe. Bok l£*. Oapl M-fl. Lemon CA 
KG45 or cell 61MW-3&66 



HQ NONSENSE way 10 $500 1 buy' £1 $ BASE to. Rose, 
743 North Htghrwry 67, FlorhudnL MO &3031 

IMPORT OPPORTUNffY 30.OOO ■ Ptoducta WhlMwate 
Free Oalaila Prurtl Marketing Depl A25 l 15nS Brawn 
FVtad, Tomill. Temi T7S75 

START a Homab&eed Bui^esa 1 Ffee Report shows Mow. 
Sera 5 ASE Puma. tSTU-Ooral Drive. Santa Maria. CA 93454 



MAKE BIG PHOFITB! Sell ow 2000 Tut sti-ing items 
(3.0Q bfin^s gtanL tateleg-r-elunded with teal order 
H&ltemeie*. 7566 Yale 23C2. Dravar. 00 60327 

EARN UP TQ £506 weekly mailing kdlftrS Frea Detail 
Omega. Bos 43D9-A Wasl Covina CA 91791 

SELL BOOKS BY IMUL Tienwndoua e^Mi' 

1«^i Free infgrmiriion-l MHtcir, 0»pt 16, -Bos Silver 

Spnra- MP 2Q90 7 

HOME Assembly Wortt AyaJabtei Guaranteed Easy Mgn 
eyH FrwDetaiti 1 Box 520, Dpnvilte, NH 03819 

STOCK CLEARANCE Sate ol Copy^ghL'Rctofodijobona 
Rights IQO'a Guides-Menu^te Wbrtd-Trading, 3D66-7, 
2BO0 DtH^niOnl-1 SwiUtetftnd 



SELL COMPRESSED Aim Easy *-W.u,nio Fun- A»m 
ON you? own unite ineTpfrm^rtHy Earn $£$' ^nna £34 95 
Orrlnr Moe 4 Ai~.xinding Dr-p! FV-fl, Bax 103294 Anchc^gi' 
AK 96610 



SUCCESSFUL MONEYMAKING VENTURES. Detarft JBF 
Bookseller. i«ifl Tytefloote. Nwada C^hr. CA 9^59 

ENTREPRENEUR RewLa SUdB, X40GQ.DD rflOTTOl. ¥nm 
into Suciesa. 5900 SOM Canter S216. Wdioughtry. Ofifo 

440S4 



SHOPPING DART REPAJfl BUSINESS. The ttoltttl new 
noma buainaaa in 1he> dountry. Gel started immadiite^ 
Complete manual IMH Ml. 12495 Guaranteed DeeaH S mn. 
451^0 N 15th Waal. Suite Lancaster CA 93534 

YOUR OWN HOME BUSINESS PROVIDING A NEEDED 
SERVICE ONLY K35.H. FREE INFO EFFCO, JDOQ 
WORRELL HD., WILLOUGHBY HILLS, OH 44JW4 

BIG Prohta In Cualom Framing Cost 1 In Witti £nay To 
Build, Inaxpvniivfli 4 Corlter Prcturv Frante Cum0. Complelo 
Plans $9.00 d EDEN Publishling 3519 OaytaFord fid. *tkl 
W ecdt^ippe. Virginia 32 192 

£600.00 WEEKLY RntandiEiOhlng Juhkrf 
Fan Time iFree) inform alion Recondlrmner. Bok 6D5 Bay 
Crty, Taitaa 774DHMQ6 

1900% Proteai Mano«d«r seii-puDitaning, nusmeta fra* 
cfttaift Elkin Co., 12 Gamel LawrencOTilte. NJ D6§46 

£225 DAILY IN YOUR OWN BUSINESS! Amuing proceea 
tepaire atone capped wmifthletda. Earn up to 175 per 
repair' Easy to letin! Home opened' *uto owner 
ptriraltaJ cuatu^nsrl Send u w fnr iKh^Hr Ngrtwh. p □ 
Bfrx 1059, Sfkjrtq, NC 28675 919-372-5779 

5200 A DAY POSSlBLE.il SfUrehme! U&ing your Pickup 
TilKk Frw DgtaH* 34-HOUH "ORDER HQTUNE“: 
S96-54M m write Succeaslul Setrata J3, Buj 4126 
Vncouvsl, WA 36663 

AAIAWG PHOPITSf EASY, INEXPENSIVE HOME BUSI- 
NESS. FmI ncuilla milling momry rapoHii by mail Fr» 
■JDlmta. Plan P, Bdx 1106O6. Carronion TX 7501 1 

MAlLORMfl OPPORTUNITY Start your own pf^ilnbl* 
nemo bLrairioti wlEhbul eKpone^o dr capital GUARAN- 
TEED. Free details WflfTC TODAY. Advanced 
CdnununiPatiane. Rt. 3 609c 497. Marion. iL 93959 

{Continued o« nert peg*] 
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BU9CU OPPORTLMTE5 

■; C on 1 1 n urn prrart^v-g pop* I- 

OCT-RICH "SCHEMES” OQHT WORK! 

MANY ADS pronto e.erylhing. Oliver FINALLY! 

A praciicui yuijt wllh prewen 5tef> tv snip liitceEMul 
aofKKTurH:^ W&rfe r+fiffi twwne no uxperlerat? rtewted. 
9*coirrfc- ihunc hilly mdepepdflfii 1 FREE informality 
Harasym Enn-'pnssd 157 Gibwm A*enu«, Suite 7C3-, 
FtanUtofi. Ctori Canada LBL-6J9 

190 ON pronr! Ssli-capiiAlfcmg home business 1 Sell muKs 
by in«if Frae report PhpffWK. 4JT Miin Suite ll^PS. 
Ffcnndpte. NY 11735 

FREE UOHUiuktQm MANUAL! Gundpri. Dep[ 9PM. 
to 330370. KAhului. Hi 00733 



IMJ-M PER HOUR OUAHAWFE£0! f-Hibu m 5ASE THH-i, 
Hot 45. Studlcy V A 23152 

EARN DP TO JM.Kl AN HOUR m«hu> 3 .jcld wirn jflwnlry.l 
hart. I ll leach you FrM rtveallng InlOrrtUtlon. Wftle E R. 
Dan Bus 336, Ti ihino OK. 7*571 

MECHANICALLY INCLINED? HOME HUSMESS PATS 
£96,000 YEARLY. ALLIANCE. BOX 4410, ARLINGTON, VIR- 
OH1A 22204. 



ASSEMBLE prudurln al hp™ Fpr inlprnuitign T^D0*4B3- 
tISfl ckE 9Q-fm 

"SELL MONEY" Become a loan Brok^d Free dripilp 
Depl RM ?17. FirairciAl Planning, 2105lh- Avenuo.Now Yprk. 
tOBIfl. j?W\ 766-^OIM Eil 200 

MAKE 1KJNEY frgm yogr h< bfctoy or inlemfil Provide a 
simple. unusual service We vt> made £494.000 Item bur 
interest m pecs Free intormalhOk h coby Advisory. 3QUB 
Tcwntanier ^305-F*M. Laguna Niguel. CA 93577 

EARN M MONEY REPAIRING BICYCLES FROM HOME 

Our complex business ami Iramlng system shows you how 
For FrM information packs! send 41.00 ror postage and 
bundling Ip: BicycH Repair Of America. PO. Box 24106PM. 
Mlnnmipohs, MmiwwU ±5*?4 

HAKE rwprvfiy d+slribu|ing gift 4emn Fitly > Gifts to 
173*. Hilo Roy. PR 00919 

£1 EB.m qPPWTWTY Selling rosily Ihru It* m.nl 
fngal Free inform el on TWI. P.O Rgx 3872. Freann GA 
33794 

GRANTS Now AVAILABLE. Free infdrmelwn Gronl 
Source, Bo.i 7101 5enU Crm. CA 9506T-7151 

FREE Dalai Turn Yow Arowering Machott Inlo A Money 
Machine’ Coaurr, 2344 Re^enr Lane #122, Elrmirtglwh 
Alaosmj 55226 



S1B04 MONTHLY Buy vll uad un (ipora-lsmel FREE 
Deifliis Aubooef, 507 Oak Drive, Friendswood TX 77546 

IDISTRrflinORS tinted 1 EVA & SC- pmfil mry £9,00 
sal* 04EBIES’ Weymei, Bo* 146PM9 AuhviNe, FA 16613 

MPEPENDENCE, Oh elelt>hg any bua-^M S6 00 

No GenmicKs DwC-i. Box 1552. Aobocn. TN 370 H 

$5000 PLUS MONTHLY irom fljovemrnw^ s Deal; Kept 

mcnay making h^E T h? Qiiebildy ConsuE1*n| Free 
bbakHM. 40?-97fl^7e7S 

OPERATE M04I6 BABY SUM Burning bu 9mm Raten= 
I ml unllmiied 1 Kile. EiupeiiL^i Blare Displays. FREE informs- 
t4>n. t-ftOO-GH-3*J1 

EASIEST BUSINESS ON EARTH Details TMSPS1 Btx 
Phoenm. Anzooi 6&U7B 

HAKE MONEY AT HOME I Euy Free Inrccmator. FMcon. 

Bok 40e-Fa, Long Beitb . C* «K>1 



12000. WEEKLYN! Tgm your Jinswamrvf meqfnnn inlo n 3 
money machine. Call 213-964-3461 




H25 DAILY "CHROKE PLATING ' AuCu Paris Motorcy- 
cles Inexpensive. Easy. (Freel InEornMbon Chrome &::■>: 
2285-A. WaHCMT. MBXy-lsnd 206D4 



MAKE Rubber Stamps l-Fighly Prolilsblo Free nrtwls 
Siemter PO Ooc 22909 fGG;- Temps, FL. 3362? 

AMAZING " 2 Sulla Irurr our LMyors mailing imti guarnn- 
loed dehveraOiE For delails SASE Co. Shiver Services 
Uni m.rcKl. HQ BoP ^163. MoblM. AL3W1? tf Z«12 

NEW PROOuCTS - Dealwsltips. Franchises. Free decal^a. 
B*li» Dipt PM3 PQ Bex fc Ciarwton, T fl wTgggs. 

BUMPERSTICKEft Pnni*r Chsap. simple peHato*t Free 
dwells Bumper, p.o Bob 22791 |GGi, Tampu FL 33G22 

ADVERTISE FREE i-m 2,300 MoftAjmei. New^p^s. R*- 
die. TeieviBicn S5.B6 OrKtorv. Boa 14H17DA. JecKsen, MS 

aaw* 

SUCCESS IntereBlWl^ Free Ifdorrivniori amit»nfl money 

mah>i>g cppartunibcs Du si ness Corzepls. 773S Braadwpy 
Sdt|« Tucson, AZ 65715 

BffiMATHS, CONCRETE LAWN ORHAMENm Mbab. 
Sell For CASH 1 4 50 MobdsArallBble Details Si 00 Amesic 

Ekm Bftfl-P Ottawa KS6606^ 

FREE ceLalpg nf Prcwe^ Mpney Making Horpe BlFain&&sefi 
fflfl SA&E GAP to 157 Pvecul MA Ql62fi 



3 40 POPULAR MECHANICS 



LOTTO BREAKTHROUGH r™jt \ml numpem, Free «to- 
nubon Pinine. Box 1721. Airfjym. N Y 13021 



CASH FOR YOUR NEW BUSINESS OR INVENTION. IN- 
VESTORS LOOKING FOR NEW PROJECTS, COMPLETE 
DETAILS AND LISTING Sift K.T. ASSOCIATES. PO. BQK 
3255, MILFORD. CT OMO 



MAKE ITSfluM THS WEEKEND FROM YOUR OWN HOME 

wrth littki or no money Sund 352.95 tty book htYftl eikOwB 
how Hogue-Hogu* KjtficebH&ria. P.O Box S3i*9. Shaker 
Hta , OH 44120 



SJOft&Oft WEEKLY, Assembly, Clerical. HOmew^-ers. 
779E Speedway Tucsort, AZ 857tQ 



WEALTH from profitable Home Bueinesw** Freedatnna 
WAYNANCO. Box 22m. louRNill*. KY 40262 



NEED MONEY? Gat CasJ> grinls 1 Pr vdte- giveaways LOalU 
in man Wrtie G«*nH,D*K 5+99-AA DiflmOfid BW.CA917&5. 



POWERFUL REPORT REVEALS hew to profit buying 
■nail jleciurei' direct No gimmcka 1 £5 90 gua fan teed 
Educational H<Kizons, P.O Sox 5057, Virginia Beech, VA 
23455 



ASSEMBLE Prgdud^M home Fa rinr^nnalinn 1-600462 - 

1120 eil 9frpm 



1M0.05 A Cray With Your Pick Up Truck, Believe hi Free 
DaLiib-Pa^o Brodfc PublrBhicpj. Box 150. Rd 1. Chenango 
Forks, N,Y 13746. 



ADVERTISE "rbA In 559 MbpUffLH, £5 00 Dlnedory B0:« 
11N Atianla Georgia. 30391 



SUPPLEMENT you' inComel Wr4e Zanon Enterprises 
flos 92267 Wamsn Ml 46092-0267 



ADVERTISE Free. T' :>usandH Ot Publideiidrls £5 00. Di- 
reolory Plus Do a. Dun Is, InalntCllon^EXAmplea. to 44BA, 
San Jtrao, CA 95129 



SELL VENDING MACHINES 10 b4i^f>eu ownerb 100% 
Finwreing F.M.. Box 1T7BS. Dei Moines. Iowa 5D306 




MJMJDNAJHE Moilgrdor Ekped Rm*e3s Moncy^Malking 
Secrets Five, exciting hour cA^rifL* Mel P^wttE, No. 
Hollywood, DafiTdroii flIBOS. 



MAtt-ordorr r™l!ion*ire revpali money-miking secrfl^a 
FREE eiTortaallon FaundoL Inc., 20 ' Lake. Ptode^e. 
L'al'lij^-n >B 91 101 



FRESH HOT RESPONSIVE NAME USTS :.i maunder 
buYE RS M-tsI calegbriro cumfuleniad >n Zip CODE OR 1 
DER Pwi u*Kf Slick iat>nh GUARANTEED DCUVEMBLEI 
F*or Rj^hum RUSH Ip Pacific Response Co I110E A^ J- 
t. Lancaaler CA 93535 




NATURAL mexp eielhod oyercomM HAIR LOSS 
and BALDNESS1 Expenence. r&eearcb craasetl Ibn sample 
nhediwB syelgm Manual Jfi.00 B grd*4, Bgs 
Wtelbpuma FL 3293^0345 



GR0WHi'ir4 manlhB New DiBE^Twwy ! Box i2lM. Makali 
i2S9 Philippines 



HAK-Losi Impossible, Complete Inroimalion $9.95 jB. 
PCS 1452. Seull. Ml 49753 



HABFBH POff WEN 



HAIRPIECES Saire S W'-le PBiTv King, 273G QtlAvm Si., 
San Fraimisco, DA 94123 



HAJH PIECES - TOUPEES SAVE Whie Execmlrt* 
Hairpiecas. 2596 Morey. Bioemr^kl Midi 4501S 



Of pvterest to all 



HI RACLE CLOTH t Maks every job easier clonus pnlirJn- 
es srld protecls evelym ihp rniSe Of melal £4 95 la 
Dniyerssi Unlimited 351 B Greenap^ng Aye, Bitumore MD 
21J1T 



FREE PRIVACY CATALOG. Cash income opponunluas 
Hiding ssaets Secret ipani New identity Lden to 5410- 
PC. FountBm Valley. CA 9272CI. 



HOW TO AVOID AlflO FtBpftir HipdlfS FREE JaEaUs DNP 
CnlerprEsas. 2219 Tho-jiand Oeki. Suite 335, Thouurid 
Oaks. CA. 91352 



BEFORE YOU SPEND a Pori W <m the Ipllery., npond $4 00 
lor Ihnl LDtlarel-gu'Blion B5U7 Jewel!, Wsrran Michigan 
45059 



BE A WINNER! HOW To md golf Improviwripfd Books Fiw 
crildog D0b»n, P.D Br)i 08^0667 H Mismi, FL 3326t 



OSHKOSH e-G&SH-Thfl mo*1 duridle work MMl play 
clothing around' Mnn & Women s ChildrefYs Styti* in all 
Si™. SflniJ K0O IrofiinUlabifl^ lor catalog 10 THf DEPOT. 
Dopl PGA Sullrvim. IL 6T951 



PROTECT YOURSELF AND LOVED QHEB FROM ELEC- 
TRICAL SMOCK when uairiLj power todli, hadgp fnmmars 
elc Easy 10 bu- d device using Li L Inlod pads Plsns %5 95 
D.AD. EhlerprrMS 2555 Oaktrail 5.Y112. Cl-flurwjler FL 
34624 



eiuriiythms 12 month horoscope bath SlDCB, ^ttnd 
L5A5E. arindile. Harnend&T EnlarpriM, Bos 491, 
RidgecresL CA 9C3556 



NEVER Iron Agim EASE S500 tomoWj iwtn*cliona. 
mnovalivu malhpd Grown Enla^^^nw PO Box 7S7, 
Minnrnj WVNsl T 9 m 7®07 



PROTECT YOUR CASHEI Secxet wawband mm v bell. 
SMUtLS4.-m Tartivila EnSarprises. P.O.B<m 142. Highlands. 
N J D7716 



GOLFERS: £pi Tp Pull Ukf The Ptf t Send For The 
Deuce $500 Pi iwj Enlor. PQ Boh 2*9 C. M^n HjM, CA 
95035- 



HOW To 5av-i. FieeinEd Sai-Enerfy, 4344 $. Archer, 51 b 
159. Chicago. JL 60532 



U S i BACK! 

etnSB THAN BEFORE* 

OUR Lai eat Effil -C-JI & 'TIPS ON HOW TO MAKE MONEY 
THROUGH CLASSIFIED ADVERTISING ' -s Now Ava-. abla 
Through POPULAR MECHANICS: Th* M-i^order Sp«ul- 
IS^ TAis Inlorrt.nriMLi 24 PiigR Bdo*:N Will Snow You The 
Do'! And Pan'ti Or Clua^ricd 4jtr»er!iamg And Non You Can 
M5k6 |t W6--V F-Or Ycu So Ordrn Today* Only *1 Q& Puss 
Ybu II niMMl'M A 5200 COuL^jn RuiuniLiO^ Witt* Your Firet 
Drdar Send To POPULAR itf CHAfOCSCLASSJRED Dept 
SO. 2S0 W S-yh SI «ow York ky i«H9 



gQMjWjrwyg 



DRUG RAID SEIZURES] Buy dirt cheap Cars, houiet. 
bOFlg -;omp.j1r-rri. furniture Wnte £a«u rw B«X 4309-A. 
WoM Covina. CA 91701 



LOAMS BVMAL 



PBDCRAL IQmnv igr small buainmwi tow availftWe. 
I Hty 72I-D752 tor Fiw *Kai ^ 



60RR0W £500 - 51O0.OO0 Oft SflhiluiB |71fl) 262-7123. 



FREE M044EYI £3OD,€OD.0OD Olveawary Grants Never 
Repay ininrmshon £] 00 iRer^ndabie) Jakla. Box 3065- 
PM90 SminoM, Florin 34fr|i 



BORROW S5W - C«0.«Dl "On Suture!' g7^ Edible! 
Fteo Application Nihohal, Ook 7627. Lpng Reach. CA 9DA07 



MONET Probl&mi7 Flee Book desentm Loans, Cosh, 
GcY&nurwiI Grants-, other bwehli available 10 mdMduela. 
Wrt ie: Aspociato^-AK. Boh IMOb. BaJdwn Nwr YorX nSio- 
9C05 



BORROW £500-5100,000 98*fa nhq-^hi Frw owlmation 
Global. 2441 Hflrtehlre Rd.. Q ieehaboro. NC 27406 



VISA I MASTERCARD) CtespiW Paul Dtedll E ? p«renoB> 
M^nsritv or Applicants Awro^ed 1 Apply ToU-Fnw 1-503- 
556-36.5 '• Extension 15. iaeuar N*w E«a da\‘,k Soo^rset NJ 



-BORROW $50,000 'Faat ". Any Guifenteed 

Captlal. Box SSIM&^M CHwidte. NC 23253 



FEDERAL Loam For Small BdSriuu Now Avail -!&®t727- 
0752 rpr {Jera:i& 



FREE MONEY FOR COLLEGE B Untfsey. 250 S. Main, 
Daylon, QH 4^455 



LOANS! LOW PAYMENTS, Any purpose |Sl 6^549- 
1649. | Example. 13,000 Personal afpmHi mainly $1$S' 
months Visa. MasterCard 



BORROW BY MAIL. Gel £**0-175,000 Duickly Nearry 
€™ypne QiLfelillapt &pnp fpr F™* AppiicaHon MJP InduMry, 
flO« 53t. Bronx, NY 10451 -DS31. 



BORROW $300- 540.0OQI - Gvwiwghl. ' Do S^naiuro. keep 
meHffiniiwN , i Adlon. &490-A. DiarntMifl Bar CA 91766 



CASH HOTLINE LOANS Up Tp Your Yo#rty Income Fbk 
A pproval Wnh Fidof OT Employmef ri ' 7 13-&21 =2204 



BORROW S10D - £100,000! FatriJ Ccnlidonl :nll Gle-^tfll*. 
to 260279, Plano, T> 75026 1 -S00- 956^06 F 



BORROW aSOO-SaW.CMM quiukJy 1 Nearly ei^fym qualF 
11*5' Fr spplicaLoo. F0R, to I03?1. McLuap VA J2102. 

(Continued an rtexl page| 



LOANS BY MAL 



VISA HD SAVINGS RECKJSPED. Euai htt^'PereaM Innrw 
140 REJECTION. Call ATLANTIC FEDERAL S-SW-221'7139 
fa applkttlidn. 34 hdurt 

W?W^m>S2®,CNW0nS^iTal\J w Gail For Mo |Si) 
282*7122. 



EASY Money Loft^E., Grants, Credit Cords. Govemnwnt 
Mangy? l4ifl-gBfraa3 

1-4tiO-USA-VtSA y»a?Mae1ar Card. Mart Preliminary 
Approval Wflv Tho Calll Ewn (W-tfi Poor Crea«1. tlD F» 

WEE MONEn 3300.000,000 Giveaway N^r ^ '£v- 
*ryor» EllgiWa-.’' MEW Bookie Si ® iRdundabiei 
EgiirrprerahiJV Boe 5237^ Virginia Beacn Va, 23462 

~~ EAZY LOANS S5OO-SU.0QO Pul Aps^al. U rarnplavBd. 
Bad Credit WaJcofnq EtaMli fI1fl| 63*04» [34 Hnnl 

LOMfi IV MAIL Free Appleton i QueUaiCb, becl 
PtfU Bex BJ. W B i.H Wtf la WA 9®S2 



PERSONAL 



DO WOMEN IGNORE YOU ? Nrw * glggrui (Ml 
idiudly developed human Hi pheromone. Odor leys. il 
meets toe brain sublanlnadty, aubeensMuflly. Women are 
reyiterltHJBJy drawn, and become taacinaled *::h whoeve-r'g 
wearing it. DawM tow TIT Art. Box 34ifi. AiKen. SC 23602 

COLLEGE DEGREES. High Scfefa CHpfanu Aulhwllc 
hooking novelty Free CMpiag Dspi. PM-S27. NationM 
Gertihcate, ZTOSih Arenua, New ten*, sGOia. rfi&j ?Gfi-6ftJ3 
(M Houra j. 



HawwOiHwa 



UNLISTED Addnifi Onw-niel, Renp :l-j Jl 00 Free del jila 
Meyar*, 721 Church, Medina, New Ypifc 14103 

^EilfiUAILE^ljsT. AGENTS NEEDED. PS, Ban 
£9656, Sen AnLaiw>„ TK 71239 

SECUmr, Cert-rtwiiiall*. CdrtwT Con aumer 
Warehouse. 6333 Pacific *506. Slocluon. CA B5207 

CONFIDENTIAL HefhiiiUng Receding, Forwerbrng. Free 
Dm aila. Urtled RemabefS. Bon 36. Dept. P-4, Woodlarks. C* 
95635 Averts wanted, Reqiieei Agert imti'maMan 



MBmiAfffOUS 



BLANK PHOTO ID CARDS Itortnartd). 6 fa H 0 .«. 5 <r» 
BirlH CanKioaCw. Ma«* a« any twwwrilflp-^rerYthing fa- 
h|ihed Gwd USA, Canada. Void where prohibited Hfll 
OOrernmdnil Pocumenla. Mgneybwzh Guarani** Cifdlrtal 
Pub&Miirtfl, Mil -0023 Emorjpfi JnckUrtVlHe, FL 3220? 
FUdh COD TdJI-FfW 24 Hrt 1-60frE£&-IT44. 

SELF DEFENSE METHOD simple, eflaetire Sand Wfl 
addreaead, stamped envelope and E2 0Q la *RJAY. PC 
Ben 39021. 3 mA Aim. LA 

A Special :HeM.ir§ ol "CHRISTMAS GIFT SHOPPING" Wfll 
Be Mure Avail* bde m am hOvempur ana DECEMBER 
Itfloes IT You Feel Your Product Would Mikp a Greal GiH 
for Tim? Ifaidav Swan T eta Advantage Of Thi* Sped*] 
OPfer. Dorn- 1 Delay' ciwog Driltts. Fc.i The hkiuncnher And 
OocefiUMf iHUhi Are 44 And 105. 



WANTED MS€ELJLANEOUS 



BilYWG Tungeen Carbide. PrevDiiB Metals 60tL32HSH 
Ohio 2i fr€3i-9333 Collect 

BLmNQ old tcMPdaln pone and parts B.F Rk». n31f 
WVckem^ni. HousiCin. T* 77077. 1 -BOO-Sl -7^7 



FKANOAL 



0E»TS? BILLS PILING UP? Bad Cmdii >4 nQ paoWml 
Wa“U NqIb! AppfleaOom »L4iepifci 5500- 

ISO^ODO. War a loan iempany. ttAC. Oepv FM. P.0 Bo> 
26397 e^inlngham. A^bama 3522S or oaM rAijtfflF i*0b 

GOLD CRBVT CAHUMMliHi tffl^Al’NO 
SANK DEPOSIT NELeSSAFTV, CATALOG SHOPPING US* 
GOLD CARD 1-711-273-0416 

UNSECURED Pe>WMl LOW* Td iW.000 DCHidSmeK 
Loans Over tiro, Pm.ro (3fl rj »MM 

HEED MONEY? Gel Free Qranta, &[}rwfafl Umn*. Bun- 
n«a.LMnE Writ*-' AcPwi #B*A Boe 5*99, Damand Bar, GA 

9176S 

SUPPORT ypuj rnmily working Iran >tklt own home. 
$S 00 wilt get you 56 proven meihoda Send your check to' 
HelpMate. Bo^ 746. DeptPMCl. Ene, CO B06iSC74fl 
BAD CREDIT Qndll flepnir -KiE Guaranleed H 56 A- 
Cwvje-pi 1406 Tecyrnwh. f an Wayne. Indiana 46606 
LOANS, Grille Credd Carets Gcmplgta Lti gr L^waora 
S4« FiimneiN FWswcn. tlifl W. 71h St, Suite 311, 

Crtpmbli, TN 3S401 

□DICK Lean a, Financial Hejil Easy duaJIhcatioria. R&- 
lufied E .sewrt'a’ cm i-«H-6sg-0Z44 Capital. 3*bft-C 
Weelay cuapel *l!2D-PM. Decatur. QA 30D3S 
VISA. M i? tdEH.rtf tveiyvia QgeliPiej Wlfth Thtae SelMted 
Banks Sand I3.0& Fgr Qnnym* Nancnwida Lut Cradri 
Awwipiiijn. 1551 Vdkr,r Forge fti f 299. Unsdate. PA 
19446 



hCARNGADS 



HUGE SAVINGS Ehminala Dealer Markups Free Trial 
Batteries WholeaaM Term Ranged Call tan Free i-flfr 
E3'i2i2. Of Write Lloyde-PMC, Rockford, IL 9H10 



FREE HEARING AID CATALOG- Save W by truui! Wrlie. 
'Monay^suan '. 36656 PM -9 Apache Plume Dr Palmdale, 
CA 93550 



FREE Hearing Aid CaMlog Aft MoGalfl laving? 1 Ng 
ifllo-srran will call fadH, Pep! 3 t Brgokpcrl, IL 6^910. 1- 
™ 466- 31 EH 




MAIL Ctder - P$ri and clwwmg lEfbacn, roll y*u I Pwn 
etgerehe lobacco and acceaaoHea. Free Catajdg WrKe: 
RffyornKwiI Tobecoo, P.0 Baa 2W7, Owensboro, KY 42302- 
270? or call loll free 



P1PE6 rebttcce , Cig an, AcoeaBcriea. Over 50.0W pipes in 
Block. Free 32 page co'or catalog Call Carey's SmokeshQp 
Toll Fn» i-MO-^RFAR 




-EXPinWENTER" mflORATOflT CHEMICALS - 
GLASSWARE. Catalogya S3 00 Etfablishpd 1953. 
HAGCNOW UBQRATMESL 130? Waehirglan, 
MAMTOWOC. Wboomm &4^w 



fftCLAL SEITVICE5 



HAVE sn Um? Copjmgtil Ir Igdwyl L-umpkil-n Pecknge 5M 
CashCn. POB CQ5PM QamnHn=e, GA 30629 



INFORMATION On anything, totqvzor- FMeearch 
Specialists. 6CM b Wcodafaj, WowSsidn. ngw York 11377- 




HERBS - Yohimbine Feu d'Acro Ottvara C-aiaiog Si JH 
^FWundablej. "On# stajs center. ' Jyde Herba. Box 563 PM. 
Hurtilngidn Sullen NY 11746 



BEST HERB CATALOG ANYWHERE I Free Samples) Send 
Si. vfaui Herb. 605P Norm Second. Philadelphia. 19123 



HEALTH, WTAMlTStf 



LOSE WEffiffT tmpre^ ygur hgure. Compile conuhign 
sense <?>b<! program ^ISh apwai recipes- MpiIe y married 
pwmbs way tl 00 N™« InlpmiflcmiM. 27645, Marydra 
Cl . Hwywi*|. CA 94&41 




CHJAUTY! Counler Tbp PunTiCr* Fihem SuppUH FREE 
INFO. “nsoLimfril. PD. Bu> 306. LdylLha™, PA 16661 



HYMGltNd 



INDOOR GARDENING! Greeter vm*d 1h pn otMiml Minh 
mal memcenencat Si for cstalgg nd SS Cnupon. Hi^ier 
TkAP. 2921 1 -P N,E Wyt^ Hd Carnes, WA 986ft? 




GREENHOUSES ■ rwdwwhcs Fib^sluas. 104a. hobbyCom- 
iTAirciji aLroa Free Q^oehure. Gaihi.i Arch Greanhouws 
Bo. i 15B4rPM, Mofiii#, AL 36633. [flft06SH-49?4) 



GAflOETWC * LAWH OW 



FREE LAWN WATER! Adapter hit dhwta washng nt 
dNr# Adler Vireygh garden toes Owck and mwy Popii 
w-aiev rationing Send (99S Courriry S*Ik Btw 161. 
Cominohe. OK 73529 



IT'S HEWt rr& GOOOI rr WORKS, on mwm r« yp In 4 ft* 
cut, Sava ymrraen ftma and tnJMrulfai wilh no more topping, 

lending, r pm ping, locking Or IlnodiW^ ifiwnmowerS Use 
IlC'a Undarmcrwer Cleaner r Send SffllS be- TC'a, Boi $42, 
MilH Cfity, M T 55301 



REC OOOKWtG' ETC, 



POOSN man'! hamamsdo brchMt raCip* Id delight 41lt- 
i ipn> Tuie (he hodman $3.26 Dele foremen Bok 14&J. 
WHl/ninsnr. CO 00030. 



EASY RECIPES - FRISCO CHLF. 25 Guuimsi ■ q^ck, 
nutriligus t5 00 fa CPokbcok bf SASE fa FREE recipe^ 
tr-lgrnufHbn &D*kboak - H2. 750 Li Play* *639. &m 
Franc nee, Canfama 941Z1 



MY MOTHER’S POUSH PCRCKU RECIPt 13.06 BASE. 
Bernice. Ho* 3&i. Sf»m, Mp 21 1*4 



BAftBEOUE Sandwich*! Port gr E tent Homemade Sauce 
£4 00 Dale. JS 20? U*ry Or., mg Hath, IL 6051 1 



eCER DRJHKEBS PCZZAS1D. Sieven Mery, 96 tfl Calunw^ 
Chiwgp Wlirtcrii 6®M 



CINNAMON rpllfl jknpiH Hncaie $4.SG. 1240B NL 3fflh SL, 
PhoMH«. AZ 85002 



HAATrS low-sugar granola, naiyreiiy gmai £3 5*Sf , 
6304 kw 3tii Terrace, fletnany. Okiafwena 73COS 



(MFWTtD IIWH VAfUOA FUDGE Recip* 31.00 SASE. 
Chadwick. P.O. Bp* 4fl$S CWt»nn. TH 37030 



GOVTFCRN ehkAspn pm Inpd and tree, wd SASE 14.00. 
Dala't Kllchen. PO flc« 423. Cangn GA 3052ft 



HuWUfr BEEF JP^llliEH^MSIVE EASY RECIPE 
TASTES GREATt S^d &W Ft On. 8651 34in Ave, SW. 
M. WA 98126 



AUNT fluih'a Heavenly Chute I ale-F scan Raclpe. 

1^00. SASE. P Davis, Bon 390. 3 754 Fdreat Lane, UbUbs T* 
75343. 



HA39IK Sf%E CAKE Grandma's Original Ry;ipg 3300 
LacnaH KibtaR, ti F flW «eE Ung, pmir«Hd, MaH.-cnaai 



OLD EngluUi CnnpImB Pudding. Family recipe fa live 
g^inBrjtions Tg ^dE your retipa- Send $2 MO Jlhd BASE Ed 
Pudding, 9000 Orchard Ridge Dr. Varnon & G„ VI B 127 
ChuA 



■CALIFORNIA’S COASl CLAM CHOWDER LarMiqukmg 
Rec*pe$3.5ft ES.D- Publt*hing. 27T76 Del Norm. Hayward, C* 
94545 



ALrtfT Margaret 4 onginnl PEACH FUZZ deavofL Deh- 
ciduh S3 M SASE. Goppen^rv *. f?3? Ot<g Leg Rd. 
Vandalla, Ohio 4557? 



SQUnCRN BUTTER RUM CAKES Send $5.® flfakj wuh 
a SASE la P O Boa 660172, Louiirille, KY 402X9 



JERKY RECIPE and me-huU Inif-iifd by Ihe tna>Hn Uif 
y.>jj Awn even Send L3.0O , SA5E It. Flainoman Bex 
720574, Herman. OK 73070-4426 



DELICIOUS AfnCAN rmpea S 7 W African Mosaic. Sw 
Third. Mencfaa. IL 61 H2 



HA-MNY'S DEUCKSUS MOUTH-WATERING Hbttfe Made 
Pi« Tw^Mtt E*sy RetrpC* $5.00 L5ASE. Shemblln, Bax 592. 
Gkn Bgm», Maryland 21061 



CHICKEN EHlREES-Three daliciauE- chicken, recipes 
Sand 13 DO plus SASi la. AMSGG, Hah ff702Q. Care? 
Springs, FL3307S 



wwewakwg, a^EmwAK woetc. 



FREE! LARGE INFORMATIVE CATALOG- Gntuigr 

flnwnp, Box 122F-R9. Dtyfare Bw^i. Florida. 33T15 



FREE DEERHAKS4G BOOKCniaiog Finasi Eguipm.nL 
Ingredient, Fm Servin' 91 9-929-4377. SRI, Boa 7M-P. 
Chapu! HUH, NC 27514 



WINEMAKERS - BEERNAKERS: FREE ILLUSTRATED 
CATALOG OF SUPPUEG. SEMPLE*. SOK 114 75ft 
MINNEAPOLIS. MINNESOTA 554 1 1 



BEERHAKEFIS ONLY! FREE Careiog^nnlirttefr 
WiWam'H. Baa SlS^Mft, &in Lundrq, CA 34577 



HAKE WHISKEY, SCOTCH, BOURBON AT HOWE LE- 
GALLY. Slid p 4ns. legji-ntifl history 513 95 cSema. Box 
SD 9, Cunlne, CA 95709 



BEER. WINE mure your awn. Free catalog qurtity sup- 
pfHH. ax cel he nl laat ae^iw. 4 Wire Hobby, ISO M rtf 

Boston SiraeL WWwm. Mata Gi «i 523^54 23 

WINEMAKERS - REERUAKEHS , Fn» IiiuiI^Ek* CalafOg 

- F sal Servioe - Large Sdeciion ■ Vi?>ip.MaaMreflrd - {gl 6j 254^ 
D74? - Krigp. Ba> 746&-L IndMpendenca, hluBtun 64053. 



FREE CATALOG! GREAT PRICES! FAST SERVICE’ 
SEBASTIAN BREWERS SUPPLY, 1712 SUNRISE LANE 
SEBASTIAN. FL 3SH- 1^507 ■569-6063 



MAKE your own sparhh n-g hard wfa- fiewpo (5 W Port*. 
. r 3300 -HIzwfieeBm Ct , Mi ar iMjJU'^o. OdaHe, Cnoida 
L5L-3Z? 



LHXItLrFfi RECIPES bom Kahlua lo 5rh unppa hrelubmg 
Whiskey Stdlch «C (5,60. CSEMA. B&* 909 Cflmino. CA 
95739 



BLV7GLAJT ALARMS & NOME 

P HOliC fMX 



D U BH ^ Buihd yaur own Homo 5ocurriy Syaiaih. Into. 
SlOOft TNS EnEerpriKi. P.O. BOn 6239, Dept C6 
Philada^pltia, PA 19135 



GIVE YOUR DOGS' 8*RK *M BJCIMWC BfH- fa* 
evcseoiirlty syatam, r^n^itiyn ar, dogR «™ arnf depondahle 
99 vnodani MKhtnicx Send 57.95- fa plana. BiQu&C duty. 
Bgx 7777 DepE. 210. CtMUhnOdd. CA 36022 



CONTROL TttYCfrB FTEIUOTELV, WIRELESS. EASY ln- 
aiailreian FREE lileraiure FMO, 9524 Briar Rd. PMff.ii. 
Bloomington, MN 55437 



SEFTEMBtP 1990 HI 



ADVERTISEMENT 

WORTH WRITING FOR 



775 PROTECT YOUR HOME 

P mm your hume rrem costly damage caused by 
moisture arrd harsh sunlight. Ths top name in met- 
al protection, Rust-oleum is Remswrt tor sealing out 
moisture and tecping m rtch colw. Now. Rust- 
oleum Wood Saver Paint is made with a unique pat- 
ented formula that protects wood trim, doors, 
fences, railings and outdoor furniture. 8 -page 
Homeowners guide, brochure and coupon. Free 



776 AUTOMATIC POOL CLEANER 

K reepy Krauly pool cfeaning system automatically 
vacuums your i Fig round pool everyday. Kreepy 
Krauly eliminates hand vacuuming; cleans better 
because it's designed better. A free product pam- 
phlet describes the many benelits of Kreepy Kray- 
ly, meaning its exclusive thr«*year warranty (15 
yeans on its only operational moving part}. Four- 
color brochure. Free 



777 BRING WARMTH AND BEAUTY HOME 

Give your home a special warmth, beauty and 
openness with windows featuring S ungate coaled 
low- E glass from PPG. An eight-page, color bro- 
chure describes bow you can retain indoor heal In 
the winner and reduce stdar heat gain in ft* sum- 
mer while adding to the value of your home. 



778 HOW TO FINIS H WOOD 

Color brochure leatures comprehensive, step-by- 
step directions for wood finishing whit WATCQ 
Danish Oil Finishes Highlights include: c&tor 
chart, finishing tips and trouble shooting sugges- 
tions Free 



779 FOR THE SERIOUS D-I-TER 

RYO01 offers a wide range of power tools tor the 
senli us do-it-yourselfer and the pro less lonal 
tra d esman Powe r tools that are designs d a n d 
manufactured to the Exact in g standards, quality, 
durability and reliability needed by 1 he professional 
white being affordable !□ the do-rt^ypurseWtr. Full 
ester brochure Free 



7M LIFETIME FINISH 

□quid Glass Enterprises, Inc, proudly announces 
3 hew prg ducts- Liquid Glass Pre-Cleaner, Corn 
rt0iS5Egr'$ Choice Cleaner with Mink Oil, and Wash 
Concentrate^ tsmptete its line o! high tech ap- 
pearance chemicals for automotive, marine, air- 
craft, and household uses. I -page color brochure, 
sample p ack W P and o rdering information _ Si .00 



m popular mechanics nil boxes 

Tlrese led-lacEjuered organizers keep magazines 
and bookshelves orderly Holds a year's maga- 
zines. FREE labels (years 1975- 

1 990) with every order . One box 12 . 95 . 



762 FINISHING TOUCHES 

Tips on Woo d Finishing 3D-j»ge brochure includes 
details on beautifying and protecting new wood, 
plus restoration techniques tor old wood. Many 
wood projects are outlined step-by-step with over 
59 photographs plus cater charts I rom Minwa* Co. 
Free 



763 HOME PLANS FOR OUTDOOR LIVING 

Home designs tor people who want to enjoy the 
great culdoors. This 192 -page plan book show- 
cases more than 100 houses, each designed to 
make indoor-outdoor living a real experience, 
Bans include houses with terraces, decks, porch- 
es. balconies, courtyards, sunspaus, atnuma, 
swimming poofs, m *■ and mar©. Consiniction 
blueprints available. From Home Planners Inc. 
611,95 



734 GUIDE TO INSULATION 

RJ A Homeownfifs Guide To Insulation And Energy 
Savings’', 32-page color booklet gives Instruc- 
tions on where and how to insure in an existing 
home, in a remodeling proved, and in a new home 
consmLction. Also explains government insulation 
fftccmnmeudatmns. From Owena-Cofrund fiteng- 
i&Corp Free 



765 VIDEO MAGALOG 

Over 2 ? OOQ special interest video tapes available in 
this magazine/catalog! Subjects include-; Sports, 
FHness., Education, Business, Family, Recreation, 

Art & Music, Auto Repair, Wood Working. Boat- 
ing, Outdoors and many, many others l Your S3 
wilt be refunded with your fust order. Vfttoo Maga- 
log is a must for your VCR! 83 .00 

7M FLAME NO MORE 

Carchem Corporation manufactures (tame retar- 
dant products tor exterior woods, interior woods, 
and all types of fabrics tor use in nomas , apart- 
ments, office timings and all other areas where 
lira retardent products can save lives and property. 

All products attested by national laboratories. 
Brochures explain each individual product. SI .00 

707 0 ION ESAFE CANISTER 

Heavy duty aerosol canister made of stamtess steel 
ur aluminum. Holds 16 ose, of almost any bulk tig- 
uid Can spray gin stream or mi at to apply luhri- 1 
cants, card cleaners, paints, insecticides, brake 
cleaner, weed kilters, etc. Gan use over and over. 
Save meurey and the envsronm grit. Brochure. 

II. DO 

763 AUTO BODY RE PAJH VIDEOS 

Print Preparation. Body Repair. Rust Ftepair made 
easy-gel professional results at home with your 
hand tools. You'll learn the simple steps to Mow 
to mate you r ca r lock great at a iwtikm of the cost 
body shop rads.. Brochure. Fth 

769 AUTOMOTIVE ENGINE DIAGNOSTICS 

Auto Logic, Inc. introduces its hand- netd cylinder 
power balance analyzer. Designed for tie profes- 
sional mechanic and tN serious do-h-youruHtf, 
cylinder specific problems such as Nutty plugs, and 
wires, clogged fuel Injectors, and low compres- 
sion can be quickly isolated. Brochure. Free 

790 BOOKCASE WALL 

A flour-to-cffiling dream project that makes your 
living or family room seem larger. Pig shelves are 
12-mdtes deep, and the five cabinets can be ad- 
justed Dp any width. Great tor storing or displaying 
yout line items. A wonderful dfMt-youreeit protect . 
P\m 85.95 
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Tliii Coupon Expins Hc»ambir 30, 1990 | 

I 

i 

Total money lor p«cad items $ I 

Service Change S | 

Total money eoslowd S . _ | 

Total Hems requested 1 



Town Stm _ Tit EC* _ „ 

IP taua send ash, dwA ar man ey ortJn rr ydi nut to PaPuun X5 m sfimp&. pfease) 

Nate: PopulaT Mechanics processes your request* for tin above information and forwards these Inquiries lothoorgintotion nuking the otter. Each eontpiny 
mails the material directly. Your odor wfii beoti Its may to you wtttitn 90 days. 
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What Do You Think 
Manny Esquerra Rides On 
When He Isn’t Angling 
For Another Win? 




STEELTEX RADIAL FTTH' 



STEELTEX RADIAL ASR’ 
ATX RADIAL 
RADIAL ATX* 



l Manny Esquerra has won almost every major oft -road race you 

ft can name, and most aft of i hem on Firestone light truck tires. 
■ So when he's just going for some all-oul fun outdoors he 
u rides on Firestone, loa Because he knows Firestone light truck 
W tires have more than enough to take him where he wants lo go. 
" Tires that have met ihe toughest olf-road racing tests like our 
Radial ATX 11 and ATX Radial 23*™ And tires buili on that race 
tested technology, like our Steeltex Radial ASR’ and Steeltex 



Radial RTH*. Check 
them out at your local 
Firestone retailer. They’re 
Manny’s choice. Even when he 
isn't angling tor another win 



Tires That Meet The Test 

OFFICIAL SPONSOR U S. OLYMPIC TEAM 
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Profile in Quality # 19: 
Continued Recognition. 



Tor the sccoml time this yean Fttnl Motor 
f.o at f tttiix has item hononal hr ptvstiffitntx Motor 
Tivnd Magazine. Mtttar Trend has natnotl the 
IWf} m IJ hitril -\erttsUtr "the hands down 
winner" as the Truck of the Year. The ientstur 
joins the 1990 Lincoln 'Hum Tar which was 
recently tnanetl Torttj tlte \enrhy Motor Iretul. 
Heret villi' these a tennis is furl her evitlotice that 
Hails titlnl commitment to finality is pnHlncinp 
lesnlt*. It hint Quality is Joh I — you don t do it 
any other way. 












Ford, Mercury, Lincoln, Ford Trucks. 
Our goal is to build the highest quality cars 
and trucks in the world. 



Hurktr ttp—Taftrthrr tm j nut a»m* flrrs. 



KORI1 MOTOR C'OMPVtt 




